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This photograph of an Elliott 


975,000-lb-per-hr vertical de- 
aerating heater mounted on a 
horizontal storage tank, was 
made on the assembly floor 
with the unit under final water 
test of 200 psi, and before the 
various gages and control 


valves were installed. 





Utility companies have long been coming to 
Elliott Company for the biggest deaerating 
heaters required by their fine new stations. They 
know that Elliott engineers have unparalleled 
experience in building and applying deaerating 
heaters to get the most effective and efficient feed- 
water heating and deaerating results. An example 
is the unit illustrated. 

The Elliott units going to plants both big and 
small now have the ‘‘new look.”’ They no longer 
are encumbered with external vent condensers. 
Elliott has “built in” the vent condenser, making 
a more compact unit and one easier to maintain— 
two big advantages. In addition, in the new units, 
all interior parts exposed to possible corrosion are 
of stainless steel. Performance is as it always has 
been with Elliott units—par excellence. 

Descriptive bulletin on request. 

his photograph shows the deaerating heater from 

ELLIOTT COMPANY Decerator & Heater Dept. a shania side. At top is the relief em opening; 
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AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, N. J. storage tank, and the three openings in a line are the 
DISTRICT OFFICES IN PRINCIPAL CITIES main steam supply and the auxiliary drip returns. 


goat lor 


These four deaerating heaters of 
the new design, with built-in 
vent condensers, are being as- 
sembled ready for test. These 
units will serve as high pressure 
evaporator preheaters. 


FEEDWATER HEATERS 


have no tubular vent condensers 





“You rarely 
have to repair 
this 
steam trap 
mechanism” 


YOU SAVE TIME AND MONEY 
I 


HE Armstrong hardened chrome steel valve 

opens wide and closes tight — with a snap! 
This eliminates throttling and consequent wire 
drawing. The Armstrong free-floating lever 
mechanism is almost frictionless. The bucket and 
valve lever assembly are 18-8 corrosion resistant 
stainless steel. The mechanisms of Armstrong 
steam traps for low and medium pressures are 
identical in materials and workmanship to those 
used in Armstrong traps for pressures to 1500 
psi, 900 F, 


There is nothing in an Armstrong trap to 
bind, stick, collapse or leak. Now is the time to 
quit working for your steam traps and buy the 
traps that will work for you. Call your nearby 
Armstrong representative today. 


ARMSTRONG MACHINE WORKS 


810 Maple S¢., Three Rivers, Mich. 80% SAVINGS '" MAINTENANCE 


since installing Armstrong steam 

traps on the heatihg system at John 
, 4 ; Deere Ottumwa Ports, Ottumwa, 

lowa. This is typical of reports 

THE %6-PAGE ARMSTRONG v from Armstrong $sers 

STEAM TRAP BOOK contains i 

complete data on the design, op | 

eration, selection and installation 

of Armstrong steam traps for all 

services. Send for your free copy 


ARMSTRONG STEAM TRAPS 
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Mercury Power Plant 
Special 12-Page Section 

Because the mercury cycle is ideally 
suited for small plants requiring ex- 
tremely high efficiency and because of 
the great importance of the whole de- 
velopment, this special section covers 
in four parts complete information on 
the history and present status of the 
mercury power cycle 

As you know, experimental work on 
the mercury-vapor-steam binary cycle 
goes back to 1921 and the first com- 
mercial unit was installed at South 
Meadow Station of Hartford Electric 
Co. in 1927. That unit operated for 20 
years with high efficiency and little 
trouble 

Other experimental units were built; 
one by General Electric Co. in Schenec- 
tady and the Kearney plant of Public 
Service Electric & Gas Co. of N. J., but 
the war stopped all further develop- 
ment 

After the war 
15,000 kw 
placed the old unit a 


work was resumed. A 
turbine re- 
South Meadow 
and has operated for a year. The new 
Schiller Station of Public Service Co 
of N. H. went into operation in Janu 
ary, and is not only the first complet 
station but 
its size in 


new mercury 


mercury-steam also 
the efficient 
the world 
Another mercury 
is at the Pittsfield 
Electric Co 


In the special section you 


power 
most station of 
instaliation 
of General 


power 


Works 


find 
diagrams, data and pictures on all six 
of the mercury installations to 
date; a clear explanation of the mercury 
a description of the new Schiller 
South Meadow 


will 
power 


cycle 

Station and of the new 

unit 
This 


complete and 


material gives our readers a 
up-to-date understand- 
ing of this highly important power de- 
velopment and the section should be 


kept as a permanent reference 


Ignition Baffles Improve 
Single-Retort Stoker Performance 


The 


leads all 


single-retort underfeed stoker 
others in number of units in 
use. It fires thousands of small indus- 
trial with coal, in capacities 
from 20 to about 200 hp. It is 
generally 


boilers 
most 
where oil 
are most competitive. For 


used in situations 


and gas fuels 


that reason, any development that will 
reduce its labor cost or increase its ef 
ficiency is important 

This article describes such a develop 
ment, now being thoroughly tested on 
a 178-hp boiler in a heating plant at 
Pennsylvania State College. Tests show 
that already the development, which is 
a water-cooled baffle placed over the 
stoker fuel bed in the furnace, has in- 
creased the output of the boiler by 40 
to 50 per cent, increased the CO,, re- 
duced smoke, fly ash, operating labor 
The firemen, at first doubtful, are now 
sold on the idea. 

One big feature: It can be applied 
to new or existing installations 


New Turbine Room for 
B. F. Nelson Mfg. Company 

A little over a year ago we published 
a description of the new boiler room 
of the B. F. Nelson Mfg. Co. in Min 
rreapolis as a fine example of industrial 
boiler plant design 

Now, we present a description of the 
new turbine room constructed during 
and placed in operation last 
beautifully designed 
turbine room and with a 3000-kw tur- 
bine and a 


the eal 
summer. It is a 
for normal load 
750-kw unit for standby service, it satis- 


generator 


fies all the power requirements 


Centralized Control for 
Steam-Electric Power Stations 

For years control engineers have been 
for 
power plant equipment but interest has 
greatly 
skilled equipment 
and larger turbine generator and boiler 
units 

Control leads to con 
trol panels sometimes 24 to 30 ft. long 
hundreds of gages, adjustors, control- 
lers, alarms, and signal lights 

Mr Mallory the 
ments in four recent installations 
control room at 
ideas. It 
both stations 
dustrial plants to use many new ideas 
and pieces of equipment 

The 
operating costs 

Another article by Mr. B. F 
of Pennsylvania Electric Co. 
published in the near future 
further details and suggestions 


developing centralized controls 


increased because of costs of 


operators, outdoor 


centralization 


presents arrange- 

The 
many 
is now possible for oper- 
central 


Sewaren uses 
new 


ators in and in- 


whole objective is to reduce 
Borgel 
will be 
giving 





We Studied SAFETY VALVE LEAKAGE 


— Here’s what we found out 


about SEATING.-.- 





We fou st most 5 


know that 


ower plant men already 
» tight, a safety valve must have 


matched 


n resistant seating sur 


square 
We found 1} power plant 


pect 1using dragging of one 
seating e can destr 


men have long sus 


yy the seat so 
overhauled 


s never been popped 


r o be 


« 


th the 


of 


rzle and disc are made 


ys w nt of expansion, and with 


tte of heat absorption is 


This 


Design, and 


nated is one of 
s the reason 


can be guaranteed to stay tight 


PRESSURE REGUL 


CHECK VALVES 


ATORS. RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 
ALTITUDE VALVES. DAMPER REGULATORS FAN ENGINE REGULATORS... 
PUMP GOVERNORS TEMPERATURE REGULATORS LIQUID LEVEL CONTROLLERS FLOAT 
AND LEVER BALANCED VALVES. NON RETURN AND TRIPLE DUTY VALVES... VACUUM 
REOULATORS OF BREAKERS... SIGHT FLOW BOXES... STRAINGRS... SAFETY VALVES... SIRENS 


To you 
age due to safety valve leakage. Other guaranteed and 
proven advantages are 
] ° 


size 


re 


this means elimination of costly boiler out- 


consistently accurate popping 
minimum blow-down, which can be held to as little as 
highest relief capacity for a given nominal valve 
and extremely low maintenance. 


One Executive .; . lorge Eastern Utility put it this 


way, “leakage is a serious item. Every time we hove to shut 
down for leaky safety valves, we tie up several million dollors 
worth of equipment. It costs us thousands of dollors a day.”.. 
The Superintendent of ao mid-west generating stotion said, “My 
Foster 38-SV's are the only safety valves | hove that don't leak.” 

Foster 38-SV Gentzel Design Sofety Valves ore made for pres- 
sures as low os 35 pounds as well as for pressures in excess of 
2500 pownds. For details on the design ond construction features 
that enable this valve to outperform ANY other sofety valve... 
and for a list of installations near you, get in touch with your 
Foster Representative or with us direct. 


GMpany 


835 LEHIGH AVENUE + UNION, N. J. 





ENGINEERS’ PREVIEW 


MPROVEMENTS in certain types of gaskets, pack- 

ings, valve diaphragms and similar products may 
be made by means of special polyvinyl alcohol (PVA) 
compositions. An example of such a composition is as 
given by C. A. Porter in U. S. Patent 2,464,717: 

To polyvinyl alcohol (completely saponified) 100 
parts, are added to glycerine 20 parts, diacetin 3 parts 
and water, 10 parts; these are used as plasticizers for 
the composition, while formamide 5 parts and fur- 
fural 5 parts serve as reactants for the PVA. The 
mixture is formed into sheets in a platen press at tem- 
peratures of at least 300 F. The resulting molded 
material, it is claimed, has unusual toughness and, 
while quite hard, also has some flexibility. It has very 
high tensile strength, high abrasion resistance, ex- 
cellent fatigue characteristics, dimensional stability 
and good water resistance for PVA composition, and 
no exudation whatever. In addition, it displays the 
advantages of PVA with regard to resistance to hydro- 
carbon fuels and oils and organic solvents. 


EMEMBER THE MEMEX, suggested by Dr 

Vannevar Bush near the close of the war, and re- 
ported at the time in this department (then entitled 
Front Lines)? Dr. Bush had the idea of a device for 
analyzing a great mass of technical data available in 
published form in order to trace ideas through it by 
association, in the same way that the human brain does 
it when looking up data on a given subject. Dr. Bush 
made this suggestion on the basis of various develop- 
ments in microfilm technique, electronic computing 
devices and selecting methods, rapid exposure and 
printing of film, and many other new ideas, which were 
being used for military purposes and naturally could 
not be discussed in detail 

Now, however, by utilizing ideas of this kind, a fun- 
damental advance in the organization, storage and dis- 
semination of knowledge may be foreseen in an elec- 
tronic brain machine developed jointly by the U. S. 
Department of Commerce and the U. S. Department 
of Agriculture. Known as the Rapid Selector, the 
machine stores vast amounts of scientific information 
in its system, automatically pores over it, selects what 
is sought after by its operator and then hands him 
copies of what he wants. 

The selector makes use of standard 35-mm motion 
picture film, on each reel of which can be stored the 
contents of almost 500,000 conventional library cards 
When the information is microfilmed, a predetermined 
code pattern, consisting of black and white squares, is 
simultaneously printed on the film, indicating the sub 
ject to which the information relates 

The operator of the machine, wishing to obtain 
everything the selector possesses on a particular sub- 
The 


selector’s electric eyes then scan the film at a rate of 


ject, places a master key card in the mechanism 


more than 60,000 subjects a minute, automatically select 
the desired frames and copy them on a separate film 
by use of high-speed photoflash techniques. It is esti 
mated that it would take the rapid selector only about 
15 minutes to review all the entries that have appeared 
in the last 30 years in Chemical Abstracts, a standard 
guide to all chemical research 

A report describing the Rapid Selector in detail, with 
illustrations, Report PB 97535, $2.50 a copy, is available 
from the Office of Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, D. C 


N CASE you think counting the grains of sand at 

the seashore is impossible, science recently unveiled 
an instrument that counts invisible particles in the air 
a million billion times smaller than a grain of sand. 
The instrument doesn’t even “pick ’em up and lay 
’em down.” It just looks at them, blinks an “eye” 
when they occur in the air being sampled by the instru- 
ment, and records the occurrence on paper. 

The device was developed by Dr. Bernard Vonnegut, 
weather scientist in the General Electric Co.’s Research 
Laboratory at Schenectady, N. Y. and was described 
by him in a paper before the National Air Pollution 
Symposium in Pasadena, Calif. 

The work was done under Project Cirrus, joint 
weather research program of the U. S. Army Signal 
Corps, and the Office of Naval Research, in consulta- 
tion with the G-E Research Laboratory. The device 
will be used by Dr. Vonnegut and other G-E weather 
scientists to study the behavior or particles in the 
atmosphere, determine how they disperse, find out how 
far they travel, and so on. 

Such knowledge will be useful in developing atmos- 
phere-seeding techniques for a material called silver 
iodide, which in similar small particle form causes 
supercooled or below-freezing moisture to turn to snow. 
The device also should prove useful in air pollution 
studies to trace the development and dissipation of 
various smokes from industrial centers, and populated 


areas. . * * 


ORROSION FATIGUE CRACKING in Steam 

Pipe Systems at Power Stations is the title of a 
20-page, illustrated booklet recently received from the 
British Electricity Authority. It is the report of a 
Corrosion Fatigue Committee appointed in 1947, It 
covers the mechanism of crack development, locations 
where failure may be expected, detection and observa- 
tion, layout of the new plant, alterations to existing 
plant, operation of steam pipe systems and plant su- 
pervision. 

The study of this subject in Great Britain was under- 
taken because, in recent years, a number of serious 
cases of cracking occurred in the steam pipe systems 
of British power stations. 

* * * 
| gee tone WORLD POWER CONFERENCE, ac- 
cording to present plans, will be held in London 
during the week of July 10 to 15, 1950. This is the 
first plenary meeting of the Conference since that held 
in Washington in 1936 and its theme will be “World 
Energy Resources and the Production of Power.” 

H. C. Forbes, 4 Irving Place, New York 3, N. Y.., is 
secretary-treasurer of the Executive Committee of the 
U. S. National Committee and can supply full infor- 
mation about the Conference 

Papers will not be read at the technical sessions, 
although they will be printed and distributed to those 
in attendance in advance of the Conference. The tech- 
nical sessions will be given over to the presentation of 
summaries by General Reporters whose further duty 
will be to promote discussion. Papers in full, general 
reports and summaries of discussions will be reproduced 
in the Transactions. The two working languages of 
the Conference are English and French. 

Topics to be covered are: Division I—Energy Re 
sources and Power Developments; Division II ~Prepa- 
ration of Fuels; Division I1I—Production of Power. 
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NE OF the most important of recent engineering 
papers was that on Invention and Sifting Out 
Engineering Facts, by E. G. Bailey, delivered last year 
as the James Clayton Lecture before The Institution 
of Mechanical Engineers in London, England. Much 
has been said and written by various authors on the 
subject of invention but never have we seen the process 
itself discussed so effectively as Mr. Bailey has done 
it in this paper 
The reason for this is obviously that Mr 
here preaching what he has himself practiced so often, 


Bailey is 


as in developing the various inventions that led to his 
founding of the Bailey Meter Co. and later to the vice 
presidency of The Babcock & Wilcox Co 

He begins his paper by explaining what an invention 
is and the difference between invention and research 
He makes the point that since basic inventions are now 
waning, research should be conducted so that more 
valuable invention will be forthcoming 

Then after he has explained the various reasons why 
inventions need to be made, he discusses what to us 
seems the most important phase of the subject: the 
actual mental and physical processes of the practice 
of invention 


dure of invention, how it is reduced to practice and 


He inc ludes il 


lustrations from his Own experience showing how simple 


He explains in detail the specific proce 


the relations of instinct to invention 
is the process of inventing when there is an incentive 
He concludes with the idea that sifting out of facts 
from theories and propaganda leaves only the best 
Why, he asks, cannot facts 
dealt 


and most useful things 


in the human relations be with in a 


similar manner? 


area of 


7 * * 


RGANIZED EFFORTS to reduce production 
O costs will result in an unusually large volume of 
plant modernization and 
1950 


rehabilitation in many seg 
Orto F. Sieder, 
vice president and general manager of the H. K. Fer 


ments of industry in executive 


guson Co said in the firm s annual forecast based ona 
survey of Ferguson representatives In major industrial 
communities across the country 


Construction volume in the industrial held seems 


certain to decline possibly as much is 15 per cent 


On the other hand, engineering volume will hold firm, 
ind may even increase over 1949 figures. Two reasons: 


1. Modernization and rehabilitation programs usu 
ally require greater engineering expenditures per 
dollar of construction than new plants; and 

Comparatively few plants were on the drawing 
boards in 1949 


and engineered in 1950 


More are expected to be planned 
These will not go into 
actual construction this year, however, since en 
gineering ts generally a year or more ahead of 
building 

Many modernization programs will take a spectacular 
turn be« ause It ts sometimes more economical to con 
new plant than to rehabilitate an 


existing facility to the desired degree of 


struct an entirely 


efhciency 


, 
Several factors were said to be working in tavor of 


lower costs competition and abundance of supply; in 
creasing productivity from labor; deliveries for most 
tems are again predictable and enable builders to 
the backlog 
for sale by the War 
depleted Many 


distribution 


| 
s« hedule their operations more effectively; 


of wartime industrial buildings I 


Assets Administration is practically 


large corporations are building modern 


facilities on a nationwide basis One reason for de 


centralization is that freight rates have risen to the 
item of cost 


point where they ire now a mayor 





EFFECTIVE LUBRICATION 
REDUCES & VITAL EXPENSES 


a 


cine 


Use Texaco Ursa Oils and save 
on fuel consumption and upkeep costs 


When you lubricate your Diesels with 
Texaco Ursa Oils you can be sure of — 
= free rings ; = better 


compression and 
combustion 


a longer life for 


bearings and all 
moving parts 


= freedom from 


harmful carbon, 
sludge, varnish 


You get these benefits because Texaco Ursa Oils are espe- 
cially made for Diesel lubrication, have exceptional resis- 


tance to oxidation, exceptional ability to stand up under 


high temperature and pressure. Dollar-wise, they assure 
you the trouble-free, full power performance that means 
savings in fuel consumption and reduction in mainte- 
nance costs. 

There is a complete line of Texaco Ursa Oils. They are 
approved by leading Diesel manufacturers and — more 
stationary Diesel b.p. in the U. S. is lubricated with Texaco 
Ursa Oils than with any other brand! 

Step up your Diesel efficiency and step down your costs. 
A Texaco Lubrication Engineer with gladly help you. 
Just call the nearest of the more than 2,000 Texaco Whole- 
sale Distributing Plants in the 48 States, or write The Texas 


Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Ursa Oils 


FOR ALL DIESEL ENGINES 


TUNE IN... 


TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon 
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A wider selection of fuels | 


if vant a very high operating reliability 
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POWER GENERATION—Chicago 





@ the Municipal 


Electric Light and Power Plant 


at Hannibal, Missouri 


the home of Mark Twain and his famous 
characters, Tom Sawyer and Huckelberry Finn 


HAS THE ANSWER TO 


View of boiler room showing stokers ond Republic boiler instrument and contro! pane! 





! 
% — 


+ 


left: All essential boiler 
records and manual con- 
trols ore centralized on 
the Republic boiler pane! 


Right: Republic regulator 
controlling, in measured 
amounts, the air flow to 
the boiler. 


LOWER STEAM COSTS 


A REPUBLIC automatic combustion control 
system that operates their boiler at test 


standards, 24 hours a day, is the answer. 


Installed at the Hannibal municipal plant 
is a modern three drum, 90,000 lb. per 
hour, 400 psi boiler with forced and 
induced draft fans and fired by a travel 


ing grate spreader type stoker 


The REPUBLIC control system enables 
them to take full advantage of those econo- 
mies which have been “built in” their 
boiler and its auxiliaries. It automatically 
increases and decreases simultaneously 
the fuel and air supply to the boiler in the 
correct amount to maintain constant steam 


pressure and in the correct ratio to main- 


tain maximum combustion efficiency at 


all ratings. 


The REPUBLIC combustion control system 
makes and co-ordinates these adjustments 
automatically, at the same time permits 
the operator to assume manual control 
from a centralized control point on the 


instrument panel whenever advisable. 


REPUBLIC combustion control systems 
are designed and built for all sizes 
of boilers — all types of fuel firing — all 
load conditions and any arrangement of 
draft equipment. We will be glad to 
supply full information on REPUBLIC 
Control Systems — just write for Data 


Book No. S-2I1. 


REPUBLIC FLOW METERS C0. © 222 owerser parkway cuicaco «7, mos 


h, 1950—POWER 


GENERATION—Chicago 





Pair of Aces 7onrr: 


ALLIS-CHALMERS BOILER FEED PUMP A-C 2-POLE MOTOR & CONTROL 


The berre!l pump. below, is one of three types The main thing you poy-for and want in a 

we build for boiler feed service. The vorious boiler-feed pump drive is reliability . . . con- 
features of this pump have been exhaustively tinvity of service with minimum time-out! 

tested and proved satisfactory for highest? pres Here is how you get it in Allis-Chalmers two- 

yirements pole motors: PExtra insulation protection built 

orrangement of stoges and into the stotor winding. improved bearing 

yre good axiel and radial design eliminates oi] leakage. PBracket (hous- 

heads per stoge. PSplit inner ing) bearing construction results in easier mount- 

ntenance PMo n horizon- ing ond alignment, greater rigidity PSpecial 

ng uses full hydrayv dis non-embrittling copper used in rotor rods. Rods 

mpression. PSpecial silver brazed to end rings 

of flashing. PD Uni- Available for indoor or ovtdoor application 

kness throughout volute — drip-proof or splash-proof; water-cooled 

tube-type totally-enclosed fan-cooled: or pipe 


ventilated with matching Allis-Chalmers control 


READ WHAT USERS SAY 


of pum 


GET AN ALLIS-CHALMERS 
“PUMPING PACKAGE” 


vou W 


ALLIS-CHALMERS, 953A SO. 70 ST. 


two-pol MILWAUKEE, WIS 


i 


ALLIS-CHALMERS 








Gio N here is tl airfield (1 Municipal Light Plant and 
= tendent, Frank Terrell. The Westinghouse turbine 
astalled last Spring. Superintendent Terrell’s 

cate the new unit with Nonpareil Turbine Oil 


nm this wmance in the 





» | «© a s tJ — 
ere’s minimum turbine-oil maintenance 
: 


GING Once a year is the only turbine-oil and tor all 
e found necessary at the Fairfield Munic A Standard Oil Lubrication Engineer will be glad to 
Light Plant, Fairfield, Illinois. This practice has been supply you with actual case histories of utility operations 
wed ever since 40, when Nonpareil Turbine Oil in which Nonpareil Turbine Oil has reduced lubrication 
nto the plant's new 1500-KW Westinghouse costs as much as 68%. Your letter will obtain the Engi 
same routine has been employed on a sec neers Services 
ouse unit of 2500 KW, installed in 1942 Write Standard Oil Company (Indiana), 910 South 
x these 8 and 10 years of operation, the original Michigan Avenue, Chicago 80, Illinois 
ireil have not been removed either for treat 
for replacing. Neutralization numbers have stayed 
OS mg KOH / em. Oil systems have remained 
Dricating economy and efhiciency is not limited NON PAREIL 
vear records with Nonpareil Turbine Oil 
( onpareil carries a written guarantee that e e 
t will remain below a neutralization number of 0.15 Turbine Oil 
my KOH gm. for t tf f the turbine it lubricates. 2 


year service records of Nonpareil provide evidence of its 


to end acidity trouble and oil maintenance once “will outlast your turbine” 
as 
BPN De eel ee) Tk Me I Oe STANDARD 





Here’s How 


VIOLATION OF SMOKE ORDINANCE 


® One of vour first steps in erasing these troubles window between the Bolometer and the gas passage. 
winel alt =o " moh heuld be th It's easy to secure and maintain alignment of the 


" | om of bailey Sonerke Jens oncle 
nstallation 1 Bail moke Density Recorder sealed beam light souree with the Bolometer since 


Uh wee Ss 8 ROS an rdinary phot cell they are mounted at Opposite ends ola slotted pipe 


instrument. Instead it detects smoke density by a which extends across the smoke passage. 


Rolometer which 1 unply a turdy tungsten fila 

For complete information on how vou can profitably 
ment and a parabolic mirror, mounted in a standard 

use this unique instrument to erase your smoke 
troubles, ask for Bulletin 211, “Bailey Smoke 


Density Recorder”. 


ealed beam automolile head lamp housing 


In un thu prragele tanbaey tae smoke detector, vou do 
not have to yy nels mine che vices since the Bolo 
meter ts oot harmed by high amlnent te mperatures It 
SEALED BEAM 
BOL E TER 


ompletely sealed agamst dirt and corrosive gases, iv] 


eanin i” surnpelatie i by infiltration of clean 


und by use of the lamp housing lens as the only 


PLANE OF SLOT PARALLE 
TO Rath OF SMOKE 


1040 IVANHOE ROAD, CLEVELAND 10, OHIO ° BRANCH OFFICES IN PRINCIPAL CITIES 
BAILEY METER COMPANY LIMITED, MONTREAL, CANADA 


Lex Gatley Smoke Density Recorders Watch Your Stacks 


fm, BAILEY METER COMPANY _ 


METERS 





LONGER is ultimate muffling efficiency de- 
pendent upon trial-and-error locating of 


exhaust piping. With Ptior Series “D,” exhaust 
piping ean Jler diameter, location of outside 
e | chamber flexible without affecting pressure drop 


or noise‘ajtenuation and pulsation reduction efficiency. 


The Fluor dual-element principle 
permits sizing muffler and piping 

to space requirements without @# 
setting up hazards common 
single-element mufflers. or 


All elements, includiarg”Intercon- 
necting piping, ane engineered to 
a minimum in diameter. Because muffling is spread 
' throughout a Fluor Series “D” 
System, the outside muffling 
chamber can be set at any de- 
sired distance from the engine 
room wall. 


AVAILABLE FROM STOCK—A Fluor Series “D” Muffler System to fit 
virtually aay > ox 4cysty, 200 06: 2S Seetens See 


bs Tee 7). oo 





+ Assures you 
he right stoker 


GE for your available coal 
EE for your boiler design 
GE for your load conditions 


When you buy a stoker you want the type best exceeds many times the initial cost of the stoker 
your specific requirements. You are sure Thus the first cost of the stoker is soon absorbed 

iper he iteT Why Because a back Typical of the complete C E line are the three 
10,000 C-E Stoker installa stokers on the opposite page Skelly, Type E 


just that when you turn to Combustion by its saving in coal 


ikes available ind Spreader. Each represents an outstanding 
iatched value in its respective field. Each reflects the prac 
tical knowledge of fuels and operating conditions 
Combustion has gained through 60 years’ expe 
rience in stoker design and application. 
Day in and day out, all over the country, C-E 
Stokers are getting operating results as good or 
better than those anticipated at the time of pur 
chase. In short, they are the right stokers for the 
job they were selected to do. So the next time you 
are in the market for stoker equipment, talk it 
over with Combustion before you buy. B 


COMBUSTION ENGINEERING 


A MERGER OF COMBUSTION ENGINEERING COMPANY IN THE SUPERHEATER COMPANY 





SKELLY STOKER UNIT 
oximate Application Range—20 to 200 boiler hp. 
feed stokert 4v aila 
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distribution of fuel 
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A compact, 


burning either 
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SPREADER STOKER 
plication Rang 
of steam per hr, 


e—150 boiler hp. up to units pro- 


Approximate Ap 
ducing 200,000 Ib 
The C-E Spreadet Stoker 15 available 
us discharge types This simple, 
of coals. Hoppet; feeding 
and motor are combined 11 
into the furnace 
Fines are burned 
Grate 


or more. 


in both dumping grate and 
rugged sto ned to 
and distribut! 
1a compact 


im criss 


continuo ker is desigt 
variety ng mech 


burn @ wide 
eed drive 


variable-st 


anism, 
spreader blac 


unit Rotating 
ms wh 


jes feed coal 
rm distribution 

i on the grate 
litate cleaning 
adjust 


umilo 
in suspension and the re coal is burnec 
zoned fot regulating aif adm i to faci 
are readily acce ssible for inspection, 

f fuel feed and air supply 


readily adaptable to 


crossing strea ich assure 
st of the 
surface 18 2 ission anc 
All parts § 
ment or replace ment, 


may be re rulated ov 
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ibject to wear é 
when necessary Rate « 


er a wide range and are 
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What part of ‘5,760,000 can 


When you buy a combustion control system, the 
second best system is not good enough. No mat 
ter what it Costs, it 1s too expensive Too little 
if means unburned fuel, while too much air 
means heat wasted up the stack. Slight variations 
in either direction can, in a few years, cost more 
in wasted fuel than boilers and control system 
together 


Consider, for example, a 100,000 Ib hr boiler 


running 24 hours a day, 300 days a year. Coal 
consumption will be roughly 5 tons an hour. 
At $8.00 a ton—a moderate price for coal today, 
even where freight rates are low—the fuel bill 
will be $960.00 a day, or $288,000 a year. Such 


a boiler will consume $5,760,000 worth of fuel 


in 20 years—and 20 years is a conservative esti- 


mate of the useful life of boiler and control. 


If, in burning that fuel, your control system 





you afford to throw away? 


supplies too little air, combustion is incomplete. 
If it supplies too much, you spend money to heat 
up the sky. Either way, you lose. 

Hagan Automatic Combustion Control Sys- 
tems are designed for precise control. When 
they are placed in service, they are adjusted by 
Hagan’s experienced combustion engineers, who 
make sure that you get the precision which is 


built into the control system. 
> 


Hagan controls are used on every size of boiler 
from 5,000 pounds per hour at 3 psi to 1,340,000 
pounds per hour at 1800 psi. They have been 
applied to boilers burning oil, coal, gases of 
various types, even to boilers burning sawdust 
—and always with satisfactory results. 

Our engineers will be glad to give you full in- 
formation on Hagan control systems. Write to 


Hagan Corporation, Hagan Bldg., Pgh. 30, Pa 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORQ FORCE MEASURING DEVICES 


March, 1950—-POWER GENERATION 





The unique structural 
design of Lattice- 
Braip packing gives it 
great strength, long 
life and unusual fiexi- 
bility. 


In Gartock Latrice-Braip every braiding 
strand passes diagonally through the body of 
the packing at an angle of approximately 
45°. All the strands are strongly lattice-linked 
1. gases or water at temperatures together into a structural unit which holds 
together even when the packing is worn far 
ment | beyond the limits of wear of ordinary 
or alcohol at medium braided packings. 


Write for folder! 





ncluding : 


{ water at medium to high 


heavy duty service 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que 


(JAR LOCK, ‘seen sii 





Solve your fly ash problem with an 
AMERICAN 


a 
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Heavy Duty Coils 
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American HS Forced Draft Fans 


Type ST Fly Ash Precipitator 


There are many advantages in using American Blower Type ST 
Precipitators for fly ash problems. Unique in design, simple in 
operation and low in maintenance cost, these units contribute 
materially to over-all power plant efficiency. Gyrol Fluid Drives 


- ie ; for Boiler Feed Pumps 
They automatically maintain high efficiency over the entire 


boiler load. Even at reduced loads, when fly ash is more difficult ~ 
to remove, the Type ST Precipitator is relatively more efficient. 


In addition, all element cells are die-formed, interchangeable 
and housed in a single, compact casing. Type ST units are flex 
ibly designed to fit the job. They may be shipped for field 
assembly, or semi-assembled. They're available in a wide range 
of sizes to meet a variety of needs, 


If you have a fly ash problem, why not call in an American 


Blower Field Engineer and work your needs out together? He has : 
a wealth of experience behind him and excellent firsthand data Sirocco Induced Draft Fans 


at his disposal on Fly Ash Precipitators as well as on American 
Blower Heavy Duty Coils, Mechanical Draft Fans and Gyrol 
Fluid Drives for fan control and boiler feed pumps. Simply con- 
tact the nearest American Blower Branch Office—conveniently 
located in all principal cities 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO —_ 
Division of Amemican Raviaror & Stavdard Savitary corrorarion ‘ 


Gyrol Fluid Drives for 
Mechanical Draft Fans 


your Best BUY AMERICAN BLOWER Power pLant equipment 


OO OO OO OO A OO OO Oe Sewung home and mds + A AA AAAA 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR » KEWANEE BOILERS « ROSS HEATER - TONAWANDA [RON 


2 GENERATION—Chicaa 














1]0hp Feed Pump Turbine 
with Large Safe Clearances 


The blades of this turbine are milled out foul and end play can do no damage to 
of a one-piece forged-steel wheel with gen- the turbine. 


erous clearance both radially and axially. These are but a few of the features that 
The side clearance is very large one make the Terry Solid- Wheel Turbine such 
inch and the blades are protected by a a dependable driver. A bulletin giving 
projecting rim on each side of the wheel. other interesting facts about this turbine 
It is therefore impossible for the blades to will be sent upon request. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,.CONN. 
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THE ERIE CITY SUPERHEATER 


The illustration above shows one of the many types of super- 
heaters designed and produced by Erie City to meet the exacting 
requirements of the modern steam generator. This particular example 


is the vertical pendant type 


The horizontal steam take-off serves also as the superheater 
inlet header, thus making the superheater an integral part of the ERIE ciTy 
boiler and simplifying installation and maintenance y STEAM 


‘ ATORS 
This familiar method of taking steam from an Erie City boiler GENER 


in a transverse series of tubes, instead of a single nozzle, produces 
steam with high initial dryness and allows the superheater to perform 


with maximum efficiency and safety 


Our Steam Generator Bulletin (SB-30) illustrates and describes 
many types of superheaters engineered and manufactured within 


our own plant. It is available on request. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators @ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers 
* The “Economic” Boiler with or without Water Walls € Welded H. R. T. 
Boilers @ Welded Steel Heating Boilers @ Coal Pulverizers @ Underfeed 
and Spreader Stokers * Welded Pressure Vessels for the Process Industries.) 
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ROLLING RING 


MANGANESE 
Sac ooen Ring 


SHREDDER 
RING " 
ACTION WR 6 aoe 


Cross Ann 


tf, ; [ Gaare Baa 
c “ f . : Recess 


» ~ 
COAL IS SPLIT 6” 


- oa 
- MOT CRUSHED AoustmEnt 


, PlanGAane $f 
Gaare Baas 
J o . 
— Discnance Zone 


. o s * 
the WHY of Uniform Coal Sizing with 
A M E R | C A N S @ @ e@ Efficient coal firing depends upon uniform sizing. That's why so 


many power plants use American Crushers—-with exclusive Shred- 
der Ring Action. Thrust outward against the coal by centrifugal 
force, the flexible rings maintain constant, controlled contact 

to split the coal—-not crush it. The result is a uniform product with 
controlled fines that assures a loose, uniform, quickly responsive 


firebed without excessive ashpit drop or unnecessary CO 


iliary crushing permit easy, economical installation without exten 
sive alterations 


SHREDOER BING 


Crushers manganese steel shredder 
rotor assembly -for rapid reduction at 


power-saving speeds. Each ring has 


reoTror 


Send for your copy of 
‘CRUSHING COAL FOR LESS THAN Ic PER TON” 


1429 Macklind Ave. 
St. Louis 10, Mo. 





FOR 
softening 


dealkalization 
deionization 


silica-removal 


Monobed deionization 


A complete line of 


AMBERLITE 


ion exchange resins 


In a pamphlet that belongs under the 
glass on your desk top we've condensed 
a part of our knowledge on the use of 
AmBer.ite IR-120 in water softening. The 
extremely high capacity of the resin, 
even when operated at low regeneration 
levels, Is dese ribed. rhe effects of flow 
rates and water temperatures on headloss 
and expansion are tabulated. And we've 


squeezed into 5 tables and 811 words a 


description of the resin that resists acid, 
alkali, chlorine, heat, attrition, and waters 
low in silica. 

If you plan to install a new high- 
capacity softening unit or if you want to 
replace zeolites of low capacity with a 
resin of high capacity and efficieney, you 
owe it to your boilers to write Depart- 
ment PGI-2 for your copy of the pamphlet 
on AMBERLITE IR-120. 


CHEMICALS FOR INDUSTRY 








Send for this free folder today 





ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
Washington Square Philadelphia 5. Pa. 
The Resinoes Products Brvisiee wes formerly Ihe Lesions Prodects £ Chemical Company 





Aupenuite is a trade-mark, Reg. U.S. Pas. Off, and in principal foreign countries, 
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This booklet shows... 
MULTICLONE’S SPACE SAVINGS. _ How the Multiclone 


requires less squore footage, less cubic footage thon most 





other equipment of comparable capacity and performance, 
thus saving costly plont space! 


MULTICLONE’S ADAPTABILITY. How the Multiclone 
is more adaptable to varying inlet-outlet requirements — to 
vorying space limitations — and is simpler to insylate, thus re 
N° MATIER whether yo using mechanical ducing installation costs ! 
‘ dust recovery equipment or are planning the in 

wuts MULTICLONE’S EFFICIENCY. How Multiclone’s multi 
stallation of such equipment at some future date, here is 
, ple small diometer tubes, made possible by its exclusive vone 
a booklet that os full of helpful and valuable information 
. Jesign ive higher centrifugal forces and more mplet 
centrifugal dust recovery. It not only explains the basi ae 9 ‘ ete senate 


' nse f ol! | n ic 9 
nethods and principies involved but also shows the im feansing OF o suspended particles even smo ones of 10 


portant differences between small and large diameter rons and less! 

separating tubes, shows how to simplify your duct work MULTICLONE’S LOW MAINTENANCE How the Mul- 

and reduce installation costs, and outlines many other ticlone has no high speed moving parts to repair or replace, 

important factors to be considered in selecting mechanical no pods or filters to clean or renew, nothing to choke gas flow 

just recovery equipment or increase draft losses as suspended materials are recovered 
In addition, this informative booklet illustrates and Multiclone draft losses remain uniformly low—recovery eff 
lains how MULTICLONE’S unique vane design is fun ciencies uniformly high—at all times! 


ventally different...how « makes possible greater com 
Make sure that a copy of this helpful booklet is in 


stallation, high recovery of the small 
your reference files by sending for your copy now! 


the medium and coarser ones, and 











MULTICLONE advanced design 
{ these booklets is available for 


terested in mechanical recov 


nls. Write for your copy today WESTERN 


itation 


ek 2 eek 2 Benen, 


eC (™EERA DESO SERS 2 HAYLE LCTURERS OF EQUIPWENT Foe 

COLLECTION OF SUSPENDED "A TERIALS FROM CASES @ LIQUIDS 

Man Offices, 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
HRYSLER BLOG _ NEW YORK 17 « 1 LoSALLE ST. BLDG., 1 N. Le SALLE ST. 
BaeTes DING, SAN FRANCISCO 4, CALIFORNIA 

* CANADA, LTD. DOMINION SQ. BLOG, MONTREAL 





Improvements and economies in welded piping 


result from this VEO 


MIDWEST ELBOWS 


} 2 


LONG RADIUS LONG RADIUS 

LONG TANGENT 
L,_C/E=1%D 
' 


eg | 
| 


REE Aad 





SIZES: %" TO 24", INCLUSIVE 


Dimensions conform to applicable size ronge 
Oe ae 
tings, ASA B16.9. Radius and center-to-end 


dimension equal |'/2 times nominal pipe size 


3 
SHORT RADIUS 


SIZES: 2° TO 20°, INCLUSIVE 


Same rodius as ASA Elbows but with long in- 


tegral tangent on each end an exclusive 
Midwest feature that soves time and pipe 


No price increase over ASA Elbows 


4 
LONG RADIUS 


MIDWEST 
WELDING FITTINGS 
improve Piping Designs 
and Reduce Costs 


MIDWEST 
“LONG TANGENT” 


@ 


MIDWEST 
“LONG TANGENT” 
ASA TYPE 


oy 


45° ELBOWS 


REDUCERS 


90° ELBOWS 


REDUCING 
90° ELBOWS 


LAP-JOINT 
STUB ENDS 


REDUCING 


bo 1’”od* | 


Ls /E- Hy 








SIZES: 1° TO 30°, INCLUSIVE 


SIZES: 2° TO 12 


© 


SADDLES 
SLEEVES 


FY = 


RETURN BENDS TEES 


) 
) 
) 
; 
) 


AED 6 GEL SAI ARI 


*, INCLUSIVE 


Where space limitations prevent use of ASA 
Elbows or Midwest Elbows 


shown above ot right, these short turn elbows 


“Long :Tongent 


without tangents are recommended. 


SYMBOLS j C/E —Center-to-End Dimension 


Midwest Reducing Elbow tokes the place of 
@ straight elbow and a reducer. It soves more 
then one-third of the welding ond improves 


both design and appearance. 


D—Nominol Pipe Size R— Radius 
*D— Dimension is for larger Pipe Size 


Ly way ep 


LATERALS CROSSES 
REDUCING-ON-RUN TEES 


l T—Length of Tangent 


The variety of Midwest Welding Elbows is particularly im- 
portant because of the exceptional latitude in design and 
economy in erection that it provides. the 
Midwest Long Tangent Elbow permits faster, easier, more 
accurate lining up with pipe . . 


For example, 


. removes weld from point 


of maximum bending stress . . . often eliminates a short 
nipple and its extra weld. Slip-on flanges are easily 


used with minimum change in flange and fitting. 


This “* is only one of several reasons why 
many users prefer Midwest Welding Elbows. 


Variety” 





Only MIDWE 
Offers this 57 


LARlEry 


Ni 


SHAPED NIPPLES 
FLANGES 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Offices: 1450 South Second Street, St. Lowis (4), Mo. 
Seles Offices: New York (7), 30 Church St. 


Chicago (3), 79 West Monroe St. @ Los Angeles (33), 520 Anderson 
St. @ Houston (2), 229 Shell Bldg © Tulse (3), 533 Moyo Bidg 
Lee ee ee ee ew ed 


THE CASE OF THE NERVOUS SHIP 


Vibrations and noise in her pipe systems eliminated by installation 
of U. S. Rubber expansion joints 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER, NEW YORK 20,N.Y 
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(Partial view of the enormous new lubricating oil plant at 
Lake Charles, La., where this great new oil is processed.) 


“ANTI-FOULING” OIL made by the 
Remarkable new “HEART-CUT” PROCESS 


This new oil—the best known to science... noi here now! The remarkable motor oil from the giant new 
$42,000,000 lubricating oil plant at Lake Charles, La. The 
gives you a cleaner engine. ..more economy plant that’s been the big talk of the oil industry for months. 
New Premium Koolmotor is made by the unique ‘‘Heart- 
Cut” Process which retains only the choicest part of the finest 

... minimum carbon residue. 
z crudes. /t’s so superior that in recent engine tests it outscored 


‘peta: ; : ; 
erh Vs ' nine other major premium motor oils. No wonder Premium 
G4 





paeN 


Koolmotor is better in every way! Cleans better, seals better, 
cools better and fights acid, sludge and corrosion far more 
effectively. Switch to this remarkable new oil today. 


start saving Collars today... stop a 


CITIES @) SERVICE 
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How a 


WATER TREATMENT 


SERVICE AGREEMENT 
WORKS FOR YOU 


()" RATION of your plant under 


a Nalco Water 


Service Agreement gives you two 


lreatment 
mmportant safeguards igainst 
water treating problems in any 


Nalco WwW 


proper water treatment chemicals 


opm. First provide 


and procedures Second, an 
experienced Nalco Service Repre- 


sentative will make regular visits 


to your plant, and is 
on call at any time 
to deal promptly 
with emergencies. 
Whether you have 10 or 10,000 
BHP, this combination will provide 
what thousands of Nalco System 
users have learned to take for 
granted: permanent water treat 


ment security 


Write, now, for full information 
on a Nalco Service Agreement 


tor your plant. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place 


dlp 


SYSTEM 


° Chicago 38, Illinois 


! Lsmited, 


¢ Serving Industry through 


experts 
nplete record 

co peers? 
nanent woter 


SERVICE AGREEMENT 
SECURITY FEATURES 


COMPLETE WATER TREATMENT SUR- 
VEY of exe . 


LABORATORY ANALYSES 


RECOMMENDATIONS 
REGULAR CALLS 


REPORT SYSTEM 


CONSULTING SERVICE 
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(If you prefer delivery at your home also fill below) 


Your Title.. 


Your Company 
Name 
Company 
Address... 
City. 
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CHICAGO 4, ILLINOIS 


53 West Jackson Boulevard 


Also, use this card for more informotion on advertised products. 
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B&W Integral-Furnace Boiler, Type FF, at Hanes Dye and Finishing Com- 
pany. Steam capacity is 40,000 Ib. per hr. at 125 psi, with provision 
fer future operation at 250 psi and with the addition of o rheater. 





more steam 
less space 


fuel saving 


Compact, sing!e-level 

arrangement of boiler and auxiliary 

equipment with one-point control, provides utmost 
accessibility and ease of operation in mini space. 





Hanes Dye and Finishing Company, Winston- 


Salem, N. C., recently installed a single spreader- 
stoker-fired B&W Integral-Furnace Boiler, Type 
FF... in 37% less floor-space than was occupied 
by four existing units having 1/5 less total 
capacity. High efficiency is maintained over a 
wide range of coals, including low grades, result- 
ing in estimated fuel savings of 20%. Operating 
over a daily load range of 12 to 1, the new boiler 
easily handles instantaneous load swings of 5 to 1 
with close control of pressure and steady water 
level, as compared to pressure drops as much as 
40 psi in the old units. Heavy maintenance costs 
experienced with the previous installation have 
been eliminated. 





Dollars and cents benefits usually follow 
B&W’s participation in boiler modernization for 
any type of plant. It will pay you, as it has so 
many other industrial, commercial, and institu- 
tional users, to investigate the modern B&W 
Integral-Furnace Boiler, Type FF, for steam capaci- 
ties up to 60,000 Ib. per hr. Start by writing for 
Bulletin G-64. The Babcock & Wilcox Company, 
85 Liberty Street, New York 6, New York. 





BABCOCK 
«WILCOX 








From Nature’s Gas Wells to 
Man Made Storage 














inh the rapid expansion of natural gas 

pipe line facilities, many public utilities 

nsidering the use of underground, high 

storage is the most economical and 

ot maintamimng 1 readily 

se under pe ik demand 

se of tailure of long distance 

“ Webster Engineering 

’ s designed ind constructed seven 

underground gas storage fields which vary in 

capacity from 1,500,000 cubic ft. to 120,000,000 
cubre tt 

nderground high pressure fhelds involve 

substantially less investment than conventional 

above ground gas holders or storage vessels at 


low pressure constructed for equal capacity 


STONE & WEBSTER ENGINEERING CORPORATION 


\ SUBSIDIARY OF STONE & WEBSTER, INC. 
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AMERICAN CRYSTAL SUGAR COMPANY | 


_ ANOTHER FOOD PLANT 


DET 


Write for this Sugar” article 


Heat is a major item in food proc- 
essing. Fuel, therefore, is one of 
the main expenses. Coal, the 
“Basic Fuel,"’ burned with Detroit 
Stokers is the Most Economical 
Method of Producing Heat. That's 
why leading Food Plants use them. 

American Crystal Sugar Company uses ten Detroit 
Stokers in three Plants. 

For their Moorhead, Minnesota Plant, they selected 
Detroit RotoGrates for two 110,000 pound steam gener- 
ating units to process up to 3,000 tons of sugar beets 
a day. 

An important factor in their decision was the necessity 


of being able to provide dependable steaming capacity 
with either 13,500 Btu Eastern Bituminous Coal or 6,800 
Btu North Dakota Lignite, and to change readily from one 
fuel to the other if desired. The Lignite, burned has 29% 
moisture and 38% volatile. 


Cleanliness of Detroit RotoGrate firing combined with 
ability to handle fluctuating loads also appeals to Food 
Product Engineers. 

You, too, can benefit by these operating advantages. 
Investigate now—no obligation. 


WRITE FOR CATALOG TODAY 


TROUT STOKER. 
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PLUGS ARE OUT WITH CHLORINATION 


} 
\ 


Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 

This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 

In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 
per month to $250 per month and a later survey 
showed an overall saving in excess 
steam costs of $16000 in a year. 
Such savings are indicative of 


how 
your condensers may be made to 


operate 
more economically and with far less outage when 
W&T Engineers install chlorination to fight your 
slime problems 


To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 
write today 


WALLACE & TIERNAN 
PRODUCTS, INC. 


RINE AND CHEM! 


CAL CONTROL EQUIPMENT 
Belleville 9. New Jersey + 


Represented in Principal Cities 





Paris gets 215,000 more 
kw’s; KELLOGG provides 


all critical power piping! 


LONG with the need for rebuilding and ex 
A panding Europe's industrial capacity, there is 
a corollary need for more efhicient power produc 
tion, Ca gfor higher operating temperatures 
and pressures. As these conditions approach and 
exceed 1,000 F.and 1,700 p.s.i., piping naturally 
becomes a major problem, demanding the most 
modern techniques for satisfactory solution 
For example, piping layouts for the two new 
100,000 KW main wrbines now installed at 
Gennevilliers Station were first checked on Kel 
loga’s exclusive apparatus for determination of 
stresses under operating conditions 
But correct design is only one part of the 
problem resu 12 from the demand for higher 
efthciencies. These critical conditions call for 
special alloys, requiring expert fabrication and 
installation they necessitate the creation of 
al devices, such as bi-metallic transition 
pieces that, to date, have been made only by 
K »z2. And they make the quality of on-the-site 
stress relieving and non-destructive inspection 
of alloy welding a prime consideration 
Kellogg has proven its power piping tech 
niques in providing complete piping systems for 
high pressure and high temperature installations 
producing millions of kilowatts—of which more 
than 600,000 KW represents plants outside the 
United States. Currently, Kellogg is working on 
nerous power projects in Europe, South and 
ral America as well as in the U. S. Because 
idespread activities, Kellogg's experi 
rication and installation crews are 


readily available to virtually any power producer 


throughout the world 


y 


Vessels 
Exchangers 
Condensers 
Process Piping 
i | Forged and 
= ; Welded Fittings 
> ) ; a . ‘ Radial Brick Chimneys 


“l Ke Company, Inc. (A Subiediary of | an, In Offices in New York, Jersey City, Buffalo, Los Angele 





NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand 


ing industrial developments of leading manufacturers who will supply 


you, free of charge, the bulletins or other information desired. For ease 


n making requests use the no-obligation, postage-paid card pages 35-36. 
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THE NO-OBLIGATION, POSTAGE-PAID CARD ON PAGES 35-36 








For completeness of selection 
You can’t beat the CRANE line 


STEEL VALVES FOR SEVERE STEAM SERVICES 


Crane Cast Steel Wedge Gate Valves find wide application wher- 
ever exceptionally rugged and durable steel valves are required. 
Body and bonnet have heavy metal sections and ample reinforce- 
ments at points under greatest stress. Straight-through ports 
assure minimum turbulence, erosion, and resistance to flow. 
Solid wedge. disc with close fitting disc guides maintains accu- 
rate seating on shoulder-type screwed-in body seat rings. ‘T- 
head” disc-stem connection prevents side strain on stem. Avail- 
able in pressure classes from 150 to 1500 pounds with a variety 
of trim materials especially suited for recommended services. 
Screwed, flanged, or welding ends. See your new No. 49 Crane 
Catalog, p. 227 
CRANE CO., 836 S. Michigan Ave., Chicago 5, III. LJ 
Branches and Wholesalers Serving ALL Industrial Areas No. 33XR, 300-Pound Steel Gate for 
' steam up to 850° F.; for water, oil, 
air or gas up to 500° F. Exelley to 
Nickel Alloy seating. Sizes: 1'/, to 


® ONE ORDER TO CRANE COVERS ALL PIPING *™ 
EQUIPMENT FOR THIS PRESSURE REDUCER STATION, FOR EXAMPLE 


ee (2 Ay 
SUPPORTS I FABRICATED 
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} FLANGED 
FITTINGS SDR 
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VALVES 
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EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE ais 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 





Mark the numbers of the items 
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11—PURIFICATION SYSTEM 
For s designed for 


fully automatic operation 
The newly designed Puri, 

reported to ¢ 
Pages 35-36 
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insulating oils 
receive on the 
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12—ALARM SIGNAL SYSTEM 
ls designed for use in harardous |x 
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i rer gerated 


where high capacity is required 
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“IT am De Laval Centrifugal Force. When I 
am put to work to purify lubricating oil — 
either turbine lube or Diesel lube —I do more 
than just remove the dirt present in the oil. I 
take out water, too!” 

That’s where De Laval Centrifugal Force 
differs from other means of maintaining lubri- 
cating oil. It does its job completely—the pro- 
tection it affords against trouble from impuri- 
ties remaining in lubricating oil is complete 
protection. No half-way measures for De Laval 
Centrifugal Force —the water is discharged 
continuously after being centrifuged out, and 
the dirt is stored outside of the zone where 
purification takes place. 

De Laval Oil Purifiers have another advan- 
tage — enough reserve capacity to take care 
of a sudden emergency, such as a surge of 
water due to a leak. 


Write for additional information. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 











enters mask at chin level and flows over range from 10 to 800 amp 
Mark the numbers of the items ens win low to avoid fogging company 7rain-oriented Hipersil is used in core 
explains, and two spent air outlets at reduce weight and dimensions 
you wish to receive on the aw level direct air stream around in- Transformer is mounted in metal case 
no-obligation, no postage card. terior of hood with Moldarta cover and removable 
Pages 35-36 Facepiece is adaptable to three types silver-plated primary conductor. Sec- 
f masks: combination fresh air hose ondary terminals are mounted on phos- 
sirline respirator, and al! service can- phor bronze supports and have solder- 
ster. Parts may be obtained for con- less connectors for No. 6 to No. 14 con- 








ersion of company’s abrasive mask ductor. No short-circuiting device is 
facepiece. Mine Safety Appliances Co used, company points out, because 
open-circuit voltage under full load is 
15—STEAM TURBINES only approximately 100 v. Transformers 
With close-coupled, integral reduc are designed for mounting in any posi- 
tion gears for low speed uses tion In meter box or on switchboard 
pumps, compressors and ger For operation up to 600 v with primary 
can be driven at proper speeds Circuit ratings of 200 or 400 amp to 
rturbine while turbines imp. A three-wire transformer is avail- 
at their most speed able with ratio of 200-200 to 5 amp 
turer states. They aw an Westinghouse Electric Corp 


rugye compact sp i reduction mec} 
alae to company’s 17—CONCENTRIC DIAL INDICATOR 
lesigned to Is designed for transmitting, receiv 
e machined ng and controlling instruments 
nt support The dial construction of this indicator 
1elical ‘ low helix is intended to make instrument mech- 
are used to give low thrust anism easily accessible for inspection or 
bearings. Endwise movement of adjustment by simple rotation of the 
ift doesn't affect axial location dial. A large pointer with 270 deg 
sweep, together with white numerals on 
black background are said to be legible 
from 50 to 100 ft. The instrument may 
be used with only low pressure unit or 
mercury manometer actuation for dif- 
ferential or absolute pressure applica- 
tions 


Available as simple indicator 
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18—AUTOMATIC DEGASSER 


For use in conductivity measurements 


mperé 


to determine steam purity 
s engineered to }{ 
! itomatical! 
r) 


lissol 1 se 
and the other 

sample contain 

through a « 

conductivity 
dication 
Flowing 

tact 











SUNVIS 900 OILS REDUCE COSTS 25% 


Papermaker Gets Maximum Equipment Protection, Extra 
Long Service, from Superior Turbine Lubricants 


In a large paper mill, eight steam 
turbines drive paper machines and 
pumps, and generate power for 
ventilating equipment. Ten years 
ago the mill began lubricating 
these turbines with a “Job Proved” 
Sun oil. They gave unfailing service 
with remarkably low cil and main- 
tenance costs. 

Four years ago, when Sunvis 
900" Oils first became available, 
the Sun representative serving the 


mill saw an opportunity to effect 


even greater economy. He sug- 
gested that the medium-priced Sun 
oils in use be replaced by the more 
costly Sunvis ““900”’ Oils. He knew 
that these modern, fortified lubri- 
cants—more costly on a per-gallon 
basis—would prove less costly 
through the years because of their 
remarkably long life. His sugges- 
tion was followed. 

The Sunvis “900” Oils have fully 
justified this confidence, saving the 
mill 25% or more on lubrication 


costs. Furthermore, the paper- 
maker knows his equipment— 
running or idle—is fully protected 
from rust and corrosion. 

Sunvis “900” Oils are good for 
the life of your production equip- 
ment. Coupled with the know-how 
of the Sun representative who calls 
on you, they are good for your 
pocketbook, too. For more infor- 
mation, send for a copy of the 
illustrated booklet ‘‘Sunvis ‘900’ 
Oils”. Write Department PN-3. 
SUN OIL COMPANY - Philadelphia 3, Pa. 


in Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 
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25—SWIVEL PIPE COUPLING 
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sure through pipe that rotates 
rT i ifact rer the All 
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PRIMING OR FOAMING? 


Carryover is a tough problem that you can’t argue, or guess, out of existence. It can 
cause serious mechanical, operating and processing difficulties, ranging from damage 
to process materials to deposits on high pressure turbine blades. To know the cure, 
you must first know the cause. The chief causes of carryover are priming and foaming. 


Priming, the mechanical entrainment of boiler water in steam, is caused by “belching”’ or 
surging. Its correction usually involves mechanical considerations, such as operating and 


design modification. 


Foaming, the entrainment of boiler water in steam, is caused by build-up of foam. It 
results from high alkalinity, high dissolved and suspended solids, oil contamination, etc. 
Correction of foaming usually involves chemical considerations, such as proper control, 


anti-foam treatments, et« 


The Drew System of Water Treatment eliminates guesswork! It starts with proper 
diagnosis. It includes recommendations for corrective treatment and other preventive 
measures, such as modification of operating cycles and redesign of equipment, if 
required. It is specialized service applied to your individual boiler problem. 

Don’t gamble with guesses! Consult the Drew Engineer or write for further 
information on carryover and other water problems. 


7) / / S ° 
Vower Chemicals Division DR iE Coal 


E.F. DREW & CO., INC. PRODUCTS 


15 East 26th Street, New York 10, N. Y. 


Uationuwide sewice in Boiler Water and Cooling Water Conditioning 








fluids must be bushings to prevent galling or freez- 


werk the numbers of the items pressure and be- ng of steam. Parts are interchangeable 
parts. They Valves are available with bolted or 
you wish to receive on the onsist ort i, bellows-type union bonnets in sizes 44 through 2 in 
no obligation no postage card. ections ainle steel or other and with screwed or socket welding 
Pages 35-36 oys formed ithin integral control ends. Built of carbon or chromium 
ngs and end sections 
Standard units are made with single 
multiple plies and may be lined or 
cording to application. Sizes 
in. ID and continue through 
ange of extra high pressure pipe sizes 
: Temperature range is from sub-zero 
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Metal Hose Corp 
27—STEEL STOP VALVES 


For steam, oil or gas lines; for 600 Ib 
at 900 F, 1500 Ib at 850 F 
These forged steel stop valves can be 
stalled in imos ny ervice where 
| valves are 
manufacturer states. They have molybdenum steel for two ranges of 
bolted packing glands and large service conditions. Available for ship- 
to facilitate repack- ment from stock in most sizes. Edward 
made with bronze yoke Valves, Inc 


bers 


ity of Columbus, Ga.; and extensions in Furman Shoals 
hydroelectric power plant on Oconee River, near Milledge- 
ville, Ga 
Sioux Center, lowa—Town Council plans extensions and 
improvements in municipal power plant, with installation of 
equipment for increased capacity. Details and estimates of 
ost will be determined at early date. Buell & Winter En- 
gineering Co., Insurance Exchange Bldg. Sioux City, Iowa, 
consulting engineer 
Louisville, Ky.—Louisville Gas & Electric Co., Louisville 
) has arranged financing in amount of $41,000,000, proceeds to 
expansion in Gorgas d am be used in connection with 1950 expansion and improvement 
Walker Count install. program in plants and system, including increase in gener 
with rat ) KV ! ating stations for larger output 
i . Md.—Eastern Shore Public Service Co., Salisbury 
Md., will expend approximately $3,600,000 for expansion in 
steam-electric generating station at Vienna during 1950 
Los Angeles, Calif ‘ l of Res versity « ; with installation of new generating unit and auxiliary 
fornia, 405 Hilgard A re suthoriz equipment for increased capacity. This is part of extension 
new boiler t ! t tu rv i and improvement program for year 
Estin s of “ par 300Nn wer Cambridge, Mass.—New England Power Co., Cambridge 
ion, 1724 Hillcrest . ng . s is arranging financing in amount of $7,800,000, portion of 
Sen Francisco, Calif. —| iblic B { \ y proceeds to be used for extensions and improvements in 
York Ave., N.W., Washingtor , ; ‘aring power plant and system for increased capacity. This will be 
on for new boiler ! ! i é ntral-hes part of 1950 expansion program 
ce at Marine " i : Barnesville, Mian.._Town Council has plans under way 
Work w be carried ot n conr v for new municipal power plant, using Diesel engine-gener- 
expansion program at ins ior ! pr to cost about ating units and auxiliary equipment. Fund of $178,600 has 
$3,500,000. Douglas D. Stor and y, 619 California been authorized for project and bond issue is being ar- 
St un F ‘ re al . ranged. It is understood that work will be carried out in 
Loveland, Colo. Burea un Feder: spring 
nter, Denver, Colo ms re Boulder City, Nev.— Bureau of Reclamation, Denver Fed 
tiot I power plant, vicinity \ I wi ral Center, Denver, Colo. plans call for bids in June for 
tallat } irbine-ger nd au extensions in Hoover power plant, with installation of two 
t t hydraulic turbines of 115,000-hp. rating and one such tur- 
Dei. | , ' ‘ m bine of 70,000-hp. capacity, to be used in connection with 
‘ 1 ’ ' two &82,500-kva. and one 62,500-kva. generators, and complete 
; plant t t abou 000,000. Close auxiliary equipment, Boulder Canyon Project, Arizona- 
$12,500 if bye rw ! <ige California-Nevada 
Brooklyn, N. Y.—Board of Education, 49 Flatbush Ave 
hese mple > Extension, plans central-heating plant in new three-story 
Miami, Fic Power & | ar t junior high school on Halsey St. Entire project will cost 
rize un ex ent | m in plar about $2,725,000. Bids for erection are expected to be asked 
und system during 19% t $18,000,000 wl soon. John Muller, 41 Union Sq. New York, N. Y., is 
approx ately §$ ‘ for « ! in architect 
plant ' ‘ Raleigh, WN. C.—Carolina Power & Light Co Raleigh, has 
Atiento, Ga. Cie ‘ ve V expend authorized fund of approximately $18,000,000 for expansion 
about $34,000,000 f: pansio pla i system during and improvements in plants and system during 1950, includ- 
1950, of wi i ] { i ner : t ng completion of extensions in steam-electric generating 
generating f new station at Lumberton, N. C., with installation of new 60,000- 
Yates generat stati i ttahoochee River, near New kw. turbine-generator and auxiliary equipment 
nan, Ga wi rat I ssure boilers Cerriagton, N. D.—Central Power Electric Cooperative 


and auxiliaries for capacity of add n to Bart Inc., Carrington, has preliminary plans under way for new 


, 


lett's Ferry hydroelectric gener tr plar same river (Continued on page 106) 
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COPES 


e- 
BALANCED 


Wherever you use float valves, avoid losing any 
of your operating force in the stuffing box. Insist 
on low and constant valve stem friction. 

Make sure of instant, accurate response to your 
actuating force—no matter what your flows and 
pressures—by demanding close control of the un- 
balanced forces found in every valve. 

Provide for minimum pressure losses at high 
flows by requiring your valve ports to be accurately 
designed for the conditions you specify. 

In other words—insist on COPES Balanced 
Valves. They offer all these important advantages 
—plus long service life with minimum mainte- 
nance. Write in detail about your needs. 


VALVES 


With the COPES Type BI Valve, rotating stem means low 
stuffing box friction. Accurate balance assures quick and 
accurate response. Exact capacity you need is provided. 


Water level in a deaerating heater is 
controlled by this float-operated COPES 
Balanced Valve. 


Flow of blow-down water from a flash 
tank is controlled by this float-operated 
COPES Valve. 


Float-operated COPES Type BI Valve 
controls flow of condensate from flash 
tank to storage tank 


NORTHERN EQUIPMENT COMPANY 
302 GROVE DRIVE, ERIE, PA. 


BRANCH PLANTS: Canada, England, France, 
Italy and Austria. Representatives every where. 


Aeadguarters for... 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
.. Liquid Level Control... Balanced Valves 


Bulletin 443-B gives condensed data on all major 
COPES products. Write for a copy—your letter- 
head, please. Keep it for reference. 


. .» Desuperheaters . . . Boiler Steam Tem- 
perature Control .. . Hi-Low Water Alarms. 








NOW! AT NO INCREASE IN COST TO YOU 


Makes a good steam trap better 


650,000 Yarway Impulse Steam Traps have already been installed— 


YARWAY IMPULSE _ prot thar they are doing a good job 
Ni tainless steel body makes this famous little trapeven better—at no increase in cost. 
STEAM TRAPS tter in 


wear, better in service. Users will find Yarways require less maintenance 


h r All parts are wear-resistant, practically wear-proof. There is only one 
ARE SOLD BY moving pat 


part, a small, stainless steel, heat-treated valve. Important, too—Yarway 
OVER 2 np Traps are sustable for all pressures up to specified maximum without change of 


Other popu ar advantages are small size, light wetght, easy installation and low cost. 
DISTRIBUTORS. Otte: 


t costs /ess to buy a new Yarway trap than to repair an old, ordinary trap. 


In performance—ask any user. They all say Yarways are the traps that get equipment 
THERE IS ONE hotter sooner and keep it hot 
NEAR YOU. 


Write for name and address. YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 


For better steam trap performance, try new stainless steel Yarways 





LETTERS to tne evitors 





THEY FIX THE BIG STUFF 


UNDER THAT some very fine 
maintenance photographs taken in 
The Detroit Edison Co’s. plants 
were published in the October 1949 
issue of Power GENERATION. But I 
am greatly surprised that so safety- 
minded and progressive an organiza- 
tion as The Detroit Edison Co. would 
permit men to work in the furnace of 
a slagged-up water-tube © boiler 
without wearing “hard” hats 
ially since it that “five 
tories up in the superheater tubes 
thers were making careful inspec- 
tions,” where even a 
pilece ol loosened clinker or slag 
would make a rather 
the head of at least one of these met 

It is also surprising that the men 


TITLE 


espe- 


is stated 


from small 


lat ge hole in 


ho are i 
be striking a chisel bar with a sledge 
while the foreman is look- 

their pro- 


deslagging the tubes would 


hammer! 
ng on, without wearing 
goggles 

It also 


I dbe rg has 


tective 


iooks as if Foremar 
rather p 
the round top 
from which to g 
little oil undet 
slight ngis-step, and 
ould probably find it is 
the floor Besides I 
rk shoes, even foremen’s, don't 


turbine casing finish any good 


choser a 
ious percn Di 
turbine cover 
re signals A 

oO! a 
a long \ 


mec har 


t pictures 

one so mucn 

maintenance ol 
as myself, particularly 

they show how the other fellows do 
t. But I would expect to be tarred 
and feathered if any of my men met 
with an accident under the 
tions indicated 
Jersey City, N. J Georce E. Lyons 
We had wondered about those points, too 
but it 
had been posed especially for the photog 
the hard hats would have shadowed 


them 


condi- 


occurred to us that, if the pictures 
rapher 
the faces and he would have asked fo 
to be taken off. And some of the positions 
of the men would have to be changed to 
get a good shot We tried 


pictures like this with our own cameras and 


have to get 
know some of the photographer's problems 


We have personally observed, over a4 


good many years, the high operating stand 
ards and outstanding safety record of this 
ui:lity company and we knew there was an 
explanation of these points 


Sure 


this the 


asked DE 


came from Mr 


when we about 


enough 
following reply 
iginal th behind these¢ 

was tc re i 4 iia Con 
ecord or 
the power plant maintenance groups 
in keeping equipment in service dur- 
ing the recent high peak load peri- 
“is. Most of the 
the Synchr scope, a 
and 


pictures taken 


were posed tor 
magazine did not 


Compar 


represent actual working conditions 
They were never originally intended 
for publication outside the Company 
The picture inside the furnace of 
10 boiler at Delray was taken 
after all boiler and _ superheater 
tubes had been thoroughly 
cleaned of slag and sandblasted. The 
canvas lying on the screen tubes was 
for catching the sand. The man with 
hammer was merely 
loosening the tuyeres and the camera 
angle makes these men appear much 
closer together than they really are 
We do not know why Foreman Al 
Lindberg stood on the round top of 
the turbine cover. In the first place 
usually given to the 
the floor: and 
they are not given by the 
but by the rigger. It all 
looks like something dreamed up for 
the photographer 
We would like to emphasize that 
we have a very active and wide- 
awake safety organization, not only 
throughout our Company but also 
n our own department. Safety tools 
and safety equipment are fully pro- 
vided. Boiler repairmen fur- 
nished hard hats and safety goggles 
Where 
goggles are furnished 
If you will refer to the 
records kept by the American 
Standards Association and the Na- 
tional Safety Council, you will note 
Company safety 
with those of other 
utilities during the past 


above 


the sledge 


ignals are 


crane operator tron 
SEC ond 


roreman 


are 
necessary prescription 
also 


Salety 


Ww oul record 


ympares simi- 


lar electric 

Seve ral years 
Detroit, Mich G. A. Porter 
Chief Engineer of Power Plants 
The Detroit Edison Co 


BOILER FEED PUMP OPERATION 
THE ARTICLE on this subject by 
J. Karassik, in the November is- 

is ot interest in pointing out 
handling 


ynditions I particular type 


nuous ways ot irreg- 
llar ¢ 
plant chosen 

His hypothetical plant of the twin- 
init type is with the 
and 
Some engineers are 
One boiler feed 
unit backed up by another 


“minimum re- 


serve represents less 


margin 
than 


to accept 


rotection 
pump pet! 
pump with divided responsibility as 
reserve rather over-simplifies the 
problem 
With a milar unit system using 
active pumps on each, it be- 
omes advantageous to provide for 
ontrol of division of load to avoid 
this load backs 
little more than one-half capac 
This 
ot variations ol 
within individual 


running clearances 


down 


ible wher 


each pump is critical, be- 
maintenance 
conditions pumps 
tend 


pressure L.e@ 


(Increased 


to lower the no-load 


put a “hook” in the characteristic 
curve.) 

With hand control of these pumps 
the process of getting a main unit off 
with another running, is a 
tricky job. This is so partly because 
of the need to avoid aerated water 
partly because of the possibility of 
mixing steam and cool water where 
a destructive water hammer could 
start; partly because of the obvious 
sudden extreme temperatute 
changes during the transition; and 
finally due to these special valve 
moves coming coincident with many 
other specific items that must have 
the attention of the operating per- 
load dropping 


or on 


during and 
pi k-up pe! iods 

Unless very special conditions dic- 
tate this writer favors 
pressure-flow controls on the vari- 
boiler feed pumps, both for 
single and multiple pumps per unit 
Each deaerator should be served by 
a pump or group of pumps with con- 
trols pump o1 
group to deliver a quantity of wate 
proportionate to the throttle flow of 
the corresponding turbine. This will 
permit keeping the deaerators each 
in service all the time the main unit 
s in, and will offset various possible 
the various 


sonnel 


otherwise 


ous 


arranged for each 


irregularities among 
pumps 
With such 
operation the 
M: Karassik 
and 
failure of control equipment 
If a common pump is used 
spare, it should have quick acting 
suction valves so that no appreciable 
delay is experienced in putting it in 
full se ice, particularly if it backs 
main pump 
Penna C. W. Bett, Sr 
Engineering Consultant 


controls for regula 
suggested by 
the natural 


operation on 


processes 
become 


ways means of 


as a 


Karassick Replies 
Mr. BELL's 


comments are very 


well taken, particularly in view of 
the fact that the author's 
could have been misinterpreted to 
imply that he favors the arrange- 
ment described. Such is not quite 
the case, however, as the author 
fully with Mr. Bell as to the 
of throttling controls 
which would serve to provide flow 
from the feed pumps proportionate 
to the throttle flow of the 
sponding turbine 

The 


typical 


article 


agrees 


advisability 


corre- 


however, with 
which exist al- 
and which in several in- 
known to the author have 
problems. The 
intended to 
explain to the operating personnel 
the origin of difficulties and 
(Continued on page 79) 


dealt, 
installations 


article 


ready 
stance 
led to 
article 


operational 


therefore, was 


these 











)UTH MEADOW ntained ginal 1928 unit, now replaced by 1949 unit SCHENECTADY 


The Mercury Power Plant From South 


sth Meadow Station, Hartford Ele Principal features of the new 1949 re seaming on these two pages is the 
= 


ght > 728 Mercury turbine mercury power plant installation re 





, 
: ‘ ‘velopment of tl mercur owe 
senerat 000 tw. plus 124.000 It placing the origina 928 unit at de . | ‘ e me ( \ P ver plant 
per hr of 400 psi 700-F stear Baath Meadow Station. Hertford Ele n the United States, from the initial installation 
' Light ¢ Mercury turbine gen- at South Meadow Station in 1928 to the latest 
SOUTH MEADOW erat 5.000 kw. plus 210,000 Ib per Schill Seat n 1949. On the foll 
RGINAL (928 : $ 400-; Oop nll Schiller Station, in 194 n the following pages 


. 2. —.) a. a...) 
& BB BR 4 4 44 , 
: riginal and new units at South Meadow and 


yu will find details of the mercury cycle, the 


J ‘= ; ‘ue w NEW 1949 the new Sct r Stat 
—— 
Ld + 
| BSS Note:—These ections are to same sca 
SEN 
L, = : 
. ” Principal features of the mercury power plant installed 


at Schenectady Works, General Electric Co. Semi-out 
station; mercury turbine-generator, 20,000 kw plus 
325,000 Ib per hr of 400-psi, 750-F process steam 


— ‘ r 


afth 


++ 


= 
a 

b4a Pas 
» Sessaatitioseaa! 











Design and Operating Data for Mercury Power Plants, as of January 1, 1950 








Marttord E ectr L gnt \ >°o Meadow Stat n General Electric Co 
N ),.000 Kw 15.000 Kw Schenectady Works 
Original Unit New Unit Mercury-Steam Station 
ENERAL PLAN ATA 
ate placed in operat 928 1949 1933 
st im y Plant Hartford. Conn Hartford, Conn Schenectady, N. Y 
fs Tops ng Existing Tope ng Existing Topp ng Existing 
tear ne ating Steam Generating Steam Generating 
tation Station and Process Steam 
Plant 
4 Type fi t / Fue ) Fue! O Pulv. Coal 
M » Turbine Genereter Rating, Kw per H 0 5,000 20,000 
eam turbine generat ating, Kw per H 
. put, Lb « H 24 210 OC 325.000 
. 5 3 + stea and 4 34 55.000 
Ke per H i 
) M sf = trent jit psig. FTT 0 5 883 F 1S ps 947 F 25 ps 958 F 
Me y ¢ e throttle flow Lb per H 80 000 640 000 2,143,000 
tear i’ psig 5 FTT a t 700 F 400 ps 700 F 400 ps 750 F 
Total Kehtr a sted « s equivalent? a 
* January 75 724 440 686 | Net 208,342 000 | 683,786,718 
} ervice Hours, as of January 95: 9 082'/, 7.018 65,180 
Nore e tal Kehr based . , e ’ bine Ket tout plus equivalent Kwhr from steam generated, except f Schiller Station 
. ee . . . e 
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KEARNY PITTSFIELD SCHILLER 
d 1928, to Schiller, 194 

Kearny Generat ng Station Public Serv (Right) — Principa MILLER we 

ice Electric & Gas Co. Mercury turbine features of the 

generator 20,000 kw, plus 290,000 Ib per hr complete mercury- 

of 400-psi, 750-F steam vapor steam-electric 

nstallation, Schiller 
Station, Public Serv 
ce Co. of New . 
Hampshire Two rh 
mercury turbine gen * 
erator sets, each We | 
7500 kw, plus one | | 








25 000-kw steam tur 
bine generator 





PITTSFIELD 0 


‘i doealt 





to same scale 






































- ~ ~ ~ 7 
| ~ ; 
MERC UR | Bueacuay compen af 
souen | sy ta A 
ee GENERATOR (Left) — Principal features 
] of mercury power plant at 
| } Lh Pittsfield Works, General 
= i Fay rt Electric Co.; Mercury tur 
wpncuny s}bine generator 7500-kw plus 
“ee oe |}124,500 Ib per hr of 625 
——— = — any : psi, 825-F steam 





Design and Operating Data for Mercury Power Plants, as of January 1, 1950 





Public Service 








Public Service Co General Electric Co 
Item Electric & Gas Co iN H h Pittsfield Work 
No Kearny Generating ° ew Hampshire ittsfie or $ 
- Schiller Station Power Station 
Station 
GENERAL PLANT DATA 
| Date placed in operation 1933 1949 1949 
2 Location of Mercury Plant South Kearny, N. J Portsmouth. N. H Pittsfield. Mass 
3 Type of service Topping Existing Complete Condens Topping Existing 
Steam Generating ing Power Generat Steam Generating 
Station ing Station and Process Steam 
Plant. 
4 Types of fuels burned Pulv. coal and fuel oi Pulv. coal and fuel oil Pulv. coal and fuel oil 
5 Mercury Turbine Generator Rating, Kw per Hr 20,000 2-7500 Units 7,500 
6 Steam turbine generator rating, Kw per Hr 25,000 
7 Steam output, Lb per Hr 290 000 124 500 
8 Total output, equivalent steam and mercury 45,000 40,000 20,000 
Kw per Hr 
9 Mercury turbine throttle conditions, psig, FTT 125 psi 958 F 113 psi 944 F 113 psi 944 F 
10 Mercury turbine throttle flow, Lb per Hr 2,200,000 Each, 987,000 987,000 
i Steam conditions, psig, Deg FTT 400 psi 750 F 600 psi 825 F 625 psi 825 F 
2 Total KwHr generated, actual or equivalent, os 
of January |, 1950 3, 105,453,000 8,852,100 36,426,050 
13 Service Hours, as of January |, 1950 86,603 534 2,154 
Note @ /2 Total Kwhr based on actual! mercury turbine Kwhr output plus equivalent Kwhr from steam generated, except for Schiller Station 
which is actual totel generation from the mercury and steam turbine units 
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The MERCURY- 
VAPOR CYCLE 


By W. N. OBERLY 
Unit Equipment Division 10 
General Electric Company ENTROPY 


Schene tady N Y 





TEMPERATURE , F 


o 














Temperature-Entropy Diagram 


temperature entropy conditions are 
nherent in the mercury and that n 
egenerative heating is required 
Figure 2 shows a typical flow dia- 
ram of the mercury steam cycle 
Heat from the burning fuel is ab- 
rbed by liquid mercury within the 
tubes of the mercury boiler to form 
nercury vapor, which passes from 
the boiler to the mercury turbine 
vhere the Vapor releases a portior 
t it energy to produce electric 
power. The vapor from the turbine 
is exhausted to the vacuum shell of 
the mercury condenser boile: 
There it condenses and releases its 
heat of vaporization to water within 
the tubes. The liquid mercury is 
returned from the sump, or hot well 
to the boiler by a mercury feed 
pump 
The water in the condenser boile 
which absorbs the heat from the ex- 
haust mercury vapor may be boiled 
into steam at any desired pressure 
The steam so derived, after being 
superheated by re-circulation 
through tubes located in the gas 
passages ol the mercury boiler, is 
available for driving a steam turbine 
= or such other uses as may be de- 


sired. In effect, the condenser boiler 


= ] , . a 

= CONDENSER- which condenses the mercury vapor 

a BOILER and boils the water is an evaporatot 
ie > 


which makes possible the use 
water ol poorer q tality 
be tolerated ir convent 


cevcle 


Efficiency 





The efficiency of a VvVap vcle is 
largely determined by the tempera- 
ture range through which it oper- 
ates—the greater the range, the 
h gher the eff ency f the cycle 


This may be expressed by the equa- 


: I 
tion. efficien F T-1 when T 





and T, represent the temperature 
range through which the 
operates, in degrees absolute 
It makes a considerable difference 
whether the high temperature is 
obtained by increasing the pressure 
x by superheating the vapor. The 
energy required to superheat vapor 
to a certain temperature is only a 
fraction of that to obtain 
the same temperature by increasing 
the and maintaining the 
vapor in a saturated state 

The mercury cycle, superimposed 
the ef- 
of the resulting cycle be- 
the high boiling tempera- 
the mercury. For example 
at 140 psig, mercury boils at 975 F 
whereas at 1250 psig, water boils at 
F. With 975 F mercury and a 
proper selection of steam and fuel 
conditions, thermal f 
from 34 per cent to 38 per 
be attained 


cycle 


necessary 


pressure 


on a steam cycle boosts 
ficiency 
cause ol 


ture ofl 


575 


efficienc ics of 


cent can 


Mercury-Steam Cycle 

As a Topping Cycle 
The portion ot a 
cury-steam cycle can be corisidered 
is a topping cycle whether the lower 
steam portion is used to produce ad- 
ditional power such as at Schiller 
Station or process work. Top- 
ping kilowatts, as such, require the 
expenditure of approximately 4000 
3tu per hr from the fuel regardless 
of whether the topping power is 
produced by a steam topping tur- 
bine or a mercury topping turbine 
However, mercury topping plants as 
generally applied, will produce 
about twice as many 4000 Btu kw’s 
per lb of high pressure steam as can 
other topping 


mercury 


mer- 


for 


be secured from 
cycles 

Figure 3 gives a clue to why mer- 
cury topping 
high and, therefore, in 
the Schiller Station 
all station heat 


this compar 


power ratios are so 

the case of 
why the 
rate is so low In 
the total heat of 


vapor and its competi- 


over- 


ison 


the me iry 


R229 Pde 


Fig. 4 


falas ag 
Ro Ea at 


ae 


Typical flow diagram of a condensing plant application such as at the Schiller 


Station 


tor, high pressure steam, have been 
corrected to the same total hez 
is contained in one pound of 
psig 1050 FTT steam, or to 1497 Btu 
For this total heat, 9.7 lb of mercury 
vapor must flow through a mercury 
turbine for each pound of 2300 psia 
steam flowing through a 2300 psia 
steam turbine 

As a basis for comparing the top- 
ping capabilities of these two cycles, 
the upper curve is a plot of the 
available energy of approximately 
9.7 lb of mercury vapor when used 
to produce topping steam at various 
pressures in the mercury condens- 
ing boilers. The lower curve is a 
plot of the available energy of one 
pound of 2300 psia steam used in a 
turbine, exhausting at the indicated 


back pressures 


AVAILABLE ENERGY OF MERCURY VAPOR AND STEAM CORRECTED 


TO SAWE TOTAL 


INITIAL MEAT OF 1497) @TYU 


‘NITIAL CONDITIONS 


MERCURY VAPOR 155 PSia - 
STtaw 2300 PSia - 


i 





OTS FTT~ TOTAL WEAT (94 22 BTU PER POUND 
(OSOFTT -~ TOTAL wEAaT 1497.10 BTU PER POUND 


t feelin 














700 @00 


STEaw PRESSURE 


Fig. 3 


This diagram gives a clue as to why mercury 
and why in the case of the Schiller Station 


7s 

900 

sia 

topping power ratios are 
the overall heat rate is so low 


Energy Ratios Mercury To Steam 


At 400 the 
available mercury 


psig steam 
energy 
142 
220 * 
2 to 1 and at 1250 psig the ratio is 


320 a7 
— Ol almost 3.7 to 1 
87 


pressure 
ratio of 


to steam is x almost exactly 


The fact that the available energy 
of mercury vapor only changes 
some 27.5 per cent when producing 
the condenser boiler at 
pressures varying from 400 psig to 
1250 psig makes it possible to design 
mercury units for wide 
ranges of with a 
relatively small change in mercury 
turbine output 

Over the 
range, of a non-condensing steam 
the available energy of 
2300 psia steam varies about 60 per 


steam in 


standard 


steam pressures 


same back pressure 


turbine, 


cent 

Figure 4 shows a typical flow dia- 
gram of what we call a condensing 
plant the 
Schiller name im- 
plies, it electric power 
only. To accomplish this a condens- 
ing steam turbine, as shown in Fig 


application such as 
Station. As its 
produces 


4, of suitable size and design is in- 
cluded as a part of the mercury unit 
power plant. An application of this 
sort is usually added to power sys- 
tems needed 
either by 
existing equipment or by 
power requirements. As 
a condensing plant application, the 
mercury unit power plant will pro- 
power at the lowest plant 
at rate compared with other 


because of capacity 


brought about obsoles- 
cence otf 


increased 


duce 
net he 


yeles of comparable size 





T SCHILLER TION is th “h lding is designed with th 


obby, the station 


the testing labo 


nused 


extre 


Schiller 


Fig. |. Exterior view of Schiller Station. The 

use of red brick and ample window areas 

for the lower portion of the building, all 

contrasting in color with the black pre 

fabricated walls of the high boiler room 

produces a completed structure, low in cost 
and modern in appearance 


ne centrally located stack, and the 


ash precipitation equipment are 

inted in the low extension at the 

extreme western end of the build- 

The Schiller Station is eq lipped to 

operate with either Bunker “C” fuel 

| or pulverized bituminous coal as 

the fuel. Each of the two types of 

fuel burning equipment is of stand- 

ard design with the exception that 

a set of low load fuel oil burners 

have been provided for each mer- 

iry boiler to satisfy expected Sta- 
on minimum los onditions 

Wher h lar Ss operating or 

Be fuel oll, a is the case 

present time, the fuel oil flows 

ravity trom the main storage 

3000-gal station stor- 

located in con- 

crete vault ; vestern end of 

building 

: n pumped fron 

through the fuel 

heating sy metered, and fin- 

burned in the mercury boiler 

at the rate required to sat- 


add daammenil 











Fig. 2. A cross se 
tion through Schiller 
Station 





Station, First Complete Mercury 
Unit Power Plant 


Schiller Station, said to be the most efficient electric power plant of its size in the 
world, was officially opened by the Public Service Co. of New Hampshire on 
January 18. Consisting of two 7500-kw mercury turbine-generators, two mercury 
boilers, a 25,000-kw steam turbine generator and four condenser-boilers, it will have 


a net heat rate of 9200 Btu per kwhr 


By HAROLD N. HACKETT, Construction Engineering Division, General Electric Company, Schenectady, N. Y. 


When it 
with 
coal as the f 
the storage yard 
nto the station by 
clined-belt 


is desired to operate the 


plant pulverized bituminous 


iel from 
brought 


in- 


crushed coal 
may be 
means of an 
conveyor which 
then distributes the coal to the 1000- 
ton coal bunker mounted in the 
preparation the front of 
two mercury 
The 


coal 


coal 
bay at the 
boilers 
coal flows downward fron 
the coal bunker through suitabl 
pipes; it is weighed and then pul- 
verized before entering the furnaces 
where combustion occurs 

The fly ash produced from 
burning coal will be caught by 
fly ash 


the 

the 
and 
mean 


precipitation equipment 
removed from the station by 
of a pneumatic ash removal system 

The entire station follows, to a 
considerable degree, the general de- 
sign | the usual 
steam with only 
equipment 

require- 


and arrangement of 


generating station 
the 

the 
the mercury-steam cycle 

Building Design 

The appearance ol the building 
was designed with the idea of 
the fact that the 
modern and efficient equipment was 
used in this power piant. The build- 


ing 


minor alterations in 


irrangement to 
ment ot 


meet 


em- 


phasizing 


most 


was functionally designed, and 


tne ple asing modern appearance wa 
accomplished by proper use of 
than by 
ornamentations 

The 


steel 


mate- 


rather 


rials f artificial 


use ¢ 
building consists of a welded 
frame restir 
indati 
The 
j 


anda 


reinforced 
concrete to upor 
solid rock 
entrance 
brick ar 1 
the 
all 
black prefab 

boiler room b 
pleted structure 


lowe! 
I 


contrasting 


modern I appearance 
The interior of the 
I gned to utilize 
rials and space the be st 
tage. The suitable choice of 
tional col fe » 


ent ana 


building Ni 


kewise de ite 


advan- 


func 


iimtir the equi} 


Fig. 3 


ashi 


wre 
i 


va wa 
i 
| eo 


, 


The turbine room showing the 25,000-kw steam-turbine generator in the foreground 


and one of the two 7500-kw mercury-turbine generating units in the rear 


ntensitse has given the operating 


personnel a station attractive in ap- 

pearance and easy to keep clean 
The electrical control room is ele- 
ited above the floor 
» that the control room operator May 


have a complete view of the main op- 


turbine room 


rating floor upon which are mounted 
7500-kw mercury turbine 
sets and the 25,000-kw 
Such an arrangement 
of considerable value to the 
operating personnel in case of elec- 
trical troubles the power distri- 
bution sy in case of difficul- 
ties within the Schiller Station it 
Likew tse hould the Station 
communication ystem fail 


control room operatot 


the two 
generator 
teal unit 


may be 


on 


tem of! 


lectrical 


and the equipment and plant supe: 
visory control room operators could 
more readily communicate with each 
other by speech or signals than if the 
arrangement of control rooms wer 
less conveniently located in the sta- 
tion 

The and operation 
of the mechanical equipment within 
the Station is from the centrally- 
located supervisory control room on 
the main operating floor. Practically 
all of the Station auxiliary equip- 
ment is started or stopped by suit- 
able control switches from the su- 
pervisory control while the 
three must be 
mantuatl 


actual control 


room 
sets 
hand control on 


turbine 


tarted b 


Pritt 


each unit 





is really a direct function of the rate 
of fuel burned in the mercury 
boilers. An increase or decrease in 
the load demands upon the station 
must be satisfied by the quantity olf 
fuel burned 

The station may be operated, if 
desired, to control the system fre- 
quency by proper manipulation of 
the steam and mercury turbine 
speed governors. / t present 
time, the station is operating as a 
base load unit, thereby utilizing this 
highly eff 
duce the maximum amount of 9200 
Btu kilowatts for use by the system 

The electrical energy thus pro- 
luced is generated at 13.800 yv 3 


phase, 60 cycle, and the output of 


cient power pliant to pro- 


the three generators is paralled on 
the 13.800 v bus from which outgo- 
n to the step-up 
ranstorme located in the 

substat or 


Auxiliary Power 


\ for operating the Station 
auxiliaries is taken from the main 


bus through two transformers which 
supply two groups of 2300--v auxil- 
iary switchgear. Connected to each 
one of these gro Ips 1S a load-cente: 
substation for the 460-v services 
motors of 100-hp and above 
are supplied at 2300 v from _ the 
2300 v switchgear while the integral 
horsepower motors of less than 100 
hp are supplied at 460 v either di- 
rectly from the 460 v load centers or 
from Cabinetrol groups located in 
the auxiliary switchrooms. A few 
motors are supplied through indi- 
vidual starters connected to feeders 
riginating at the load centers. Frac 
wing condenser for steam-turbine generating unit t onal-horsep« wer motors and the 
tation lighting system are supplied 
e generator at 115 or 230 v through small air- 
positive, as the cooled transformers connected  t 
1 rejected heat load center feeder 
bines’ exhaust Auton 


» OOO-kw ! bur 


atic equipment is used ex- 
the steam tur- tensively for transferring auxiliary 
roduce some 60 , } s ar 


ippiv source 


id bringing reserve 
electrical vuxiliat nto operation. An ex- 

ystem informs 
operators of the 
rmal conditions 
the station while 





AVERY R. SCHILLER 
President and General Manager 
Operation Public Service Company of New Hampshire 


Avery R. Schiller was born in Spokane, Washington, in 1890, and came 
East for his higher education, receiving his Bachelor of Science and Master 
of Electrical Engineering degrees at Harvard University. After graduation, 
employed by the Stone and Webster Management Corporation, he rose in 
five years from statistical clerk to Superintendent of Distribution for a com- 
pany serving a large area in New York State. 

During World War |, he enlisted as an infantry private in the Army and 
was discharged as a First Lieutenant. 

His war service finished, after several years with a firm of engineers, in 
1924 he became Assistant to the President of the Manchester Traction, Light 
and Power Co. When the Public Service Co. of New Hampshire was formed 
n 1926, he was appointed Vice-President in charge of operations. In 1941, 
he became Vice-President and General Manager, and from 1942 to the 
present has been the Company's President and General Manager. 
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The designing, building 

operation of Schiller Station has 

uccessful undertaking, made 

1} he } od 

) the combinec 

of the owners, the 


and 


been a 
possible nly by 
effort 

and the 


the parts 


designers 
men whose job it was to fit 


together 


tarted to provide 


additional capac 

load and 
The first 
of the 
which 


ty required by a growing 
equipment 


replac ement 


to replace worl 
tep Was 
Jacona’ 
the govern- 


In November 
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floating power plant 
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ment during the war 
1946, a 30,000-kw 


the “Resistance”, was 


power 
plant pul 
chased from the War Assets Admin- 
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South Meadow —First POST-WAR 
MERCURY POWER UNIT 


Twenty-two yeers ago, the first commercial mercury turbine and boiler went into oper- 
ation at the plant of the Hartford Electric Co. This unit ran successfully for nineteen 
years and was taken out in 1947 to make room for the new installation described in this 


article 


This new, post-war unit is installed at South Meadow Station and produces a 


net 33,000 kw in the mercury turbine and the steam boiler condenser. The turbine 


alone produces 15,000 kw 


This installation is the first of several post-war mercury 


units and now after a year's operation this detailed description has been released 


By O. L. WOOD 


Construction Engineering Division, General Electric Company 


Oe JANUARY 2, 1949, hi 


Electric Co 
A Sheldon 
supervision 
re mercury 
these pio- 
top” the 
ire 250 psig 
with the 
ure and 
generating 
evele still 
ts and 
The 
lly im the 
vy be suffi- 
iditional in- 
ibout three years 
First Unit 
irtford 


for 10.000 kw 


the mercury 


capacity 0.8 pf from 
turbine generator plus 
the production of 125,000 lb per hr 
of 250 psig 700 F steam.' The equip- 
was made of low carbon steel 
some 3% per cent nickel steel 
n the turbine and operated at a 
mercury boiler presure of 85 psig 
908 F saturation temperature. Be- 
cause of the ample factors of safety 
used in the original design, the steam 
pressure was increased to 400 psig in 
1931 
To make way 


ment 


and 


for the new 

the unit was taken 

Aug. 9, 1947 afte 
highly 
service with an availability 
During this time it had 
generated more than 1.7 billion net 
kwh. Metal deterioration at the high 
operating temperatures had resulted 
in reduction of capacity and reliabil- 
ity The 
unit was completely evaporated and 
condensed in the boilers 
a storage tank for usé 
boiler and the old 
January 


equip- 
out of 

19 yr 
economical 


ment 
service on 
of continuous 
factor of 
85 per cent 


mercury charge in the old 


condenser 
and run int 
in filling the new 
equipment was removed by 


1, 1948 
New Unit Design 
Hartford Electri 
with the 
studies 


tion 
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racted to 
me f 50 per cent 


replac e the 


vl 


Fig The 
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ford Elect < 


15§.000-bw mercury turbine 
The Mart 
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greater The heat balance 
for the new mercury 


shown in Fig. 3.2 A 


been devel 


Capacity 
equipment is 
new mercury 
boiler design had 


~oller i 


based upor the successful 
stalled in the Kearny Generating 
Station of the Public Service Ele« 
tric and Gas Co f New 
1939" but 
following the 


Jersey 


with alterations 


certal 


design and operating 


1 
OLLET 


experience of steam 
ment. The new boiler 
for 130 psig 964 F 
perature at full load. This is 50 pe! 
cent higher in than the 
riginal Hartford unit with a result 


equip 
was designed 


Saturation tem- 
pressure 


cycle efficiency 


Fuc l 


ng increase in ana 
il firing onl 
upon. By using 340 F 
through additional bleed 


small economizer Was 


available ene rey 
was agreed 
feedwate! 
neating a very 
Likewise a more 


heater was 


equired compact 
regenerative 
in place 


original large 


Throug! 
equipment, w th a generat 
15.000 kw at unity 


ised 
tubular 


the new 


ater these mean 
ng capacity of 
power factor and the producti 
211.000 Ib } 

steam 
space 
unit. A 


the equipment is shown in Fig 


schematic arrangeme 


New Boiler 
»~w boiler built and 
Foste1 Wheele: 
Electric aesign 1s de 
to produce 1,640,000 Ib per 
nercury vapor at full load flow w 
17,400 lb of 18,500 Btu per 
Under conditior 
liberation rate is 18,150 


by the 


General 


burning 
Ib fuel oil 
the furnace 
Btu per cu ft per hr 
A single drum 60 ir 


these 


OD with 
1 ly steel 


in. wall of chrome mo 
} 


overa 


ft 5 n n 


the rea 


ised is 34 
length and 
wall of the 


furnace floor 


along 
furnace 30 ft above the 

Internal 
of distributing the 


located 


troughs and 


plates take care 
return 
load 
drum temperature 
stalled in the boile 
the small bore furnace tubes 
matter Interna 
quid from the 
throug! 


negligible 


which under full 
conditions is at only half the 
Screens are in- 
tect 


tron 


mercury 


drum to pre 


floating foreign 
baffles se parate the 
vapor so that the « 
1e four vapor ot 
hotograph, Fig 
view of the drum ‘en 1254 ir 
1 in. thick down 
thermal circulating 
in the boiler wh 
ten times the vapor 


interna 
OD 

take the 
liquid mercurl! 
ch 1S approximately 
outlet flow, int 
an equalizing manifold 
drum. The mercury 
maintained within the 

¢ 


bottom of the 


under the 
liquid level 
6 ft elevat 


between the drun 


arrangement 


ury plant at Ha ++ 


+} 


the nanifold 
mercury 15 

system to do 
of the 


omer! 


About 180,000 Ib of 
required in the boiler 
this. From each end 
manifold an external down- 
system feeds the lower fur 
each half of 

The re are 
four for each 
front and rear walls and three 
The down-comet 
headers are of 0.5 


and 05 per 


nace tube headers on 


the boiler respect vely 


fourteen 
of the 


lower headers 

1 
eat side Wall 
system and lower 
pe cent ¢ 


ome cent 


moly material 

The tube lined furnace is 29 ft by 
20% ft by 44 ft high. It has a flat 
floor which is built over 
ducts to the burners 
Six Peabody Type H-26 oil burners 
are installed in the bottom 8 ft of 
the front wall, a refractory 
and the front wall 
begin in headers just above this sec- 
tion. There are 196 15 in. OD tubes 
the front and rear walls 
side wall 
tubes of 0.5 


retractory 


the hot air 


section 


furnace tubes 


on each of 
and 38 tubes on 


making a total of 


tat h 
668 


chrome 0.5 per cent silicon steel 
alloy material which has high oxida- 
tion resistance and is ductile in rup- 
ture. All the tubes are stepped up 
n size at three points to reduce cir- 
culation The front and 
tubes are continuous from 

headers to the boiler 
length of 
They form the furnace ceil- 
vertical slag screen at the 
outlet and the arch on the 
wall, and are then bent into a 
series of sloping loops in a vertical 
which form the upper and 
banks of convection surface 
This surface is often referred to as 
fog surface because of the similarity 
of the mercury liquid-vapor mixture 
in it to fog. The weight ratio of the 
vapor to the liquid of the mixture is 
approximately 7 to 1 in the highest 
heat absorbing circuit. The top end 
of the furnace side wall tubes enter 
three sloping headers behind each 
side wall. External piping 


resistance 
reat wal 

the lower 
arum 
135 ft 


ingk al d 
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reat 


plane 


lower 


carries 
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I the turbine 
pipes enter a 36 in. OD ver- 
lat naniloid just 

ve. Each one of 
about 110 ft ir 
vapor 34 ft 


drun to 


full load 
bed bv each 
f 


pipe 
manifold, mer- 
team piping 


‘by the M. W 


erected by th 


Turbine-Generator 
u irbine generator 
anufactured by 


Co s to 
d 


some 
quite similar 
It is a horizon- 
t having the 
with the 

the outer 
rbine exhaust 
the factory 


large as- 





Fig. 5 (Left) A view of 

the mercury turbine 

preparatory to diaphragm 
assembly 


rotor 


Fig. 6. (Below) The sump 
the primary cooler on top 
of it, the return lines from 
the condensers entering the 
connection between the 


two, and the flash tank to 


the right 


yperating at 720 
load bowl] 

a back pressure ol! 
The varia- 
s dependent 
rv 410 psig 


in the 


pressure 


n. abs 


mer- 


Operation 


is obtained by 
superheater out- 
sta- 


pin 
the 


piace 


assert b y 


taggered 
15 aegwret 
I The generator 


counte 


side supporting 1 
of the unit 


was 


rating Capacity 


nerator alr 


rm r 


and 4th stages stack to f 


which bolted to the coole1 


th one otf g 
on is by the 
excite! 


original 


ite motor driven 


Condition of Original Turbine 


When the original turbine was dis 
was the first time 


antled in 1947, it 
16 yr that it 
ere had 
m or pac king failures 
»zzle, 2nd, 3rd and 4th 


ana diaphragm 


been 


bucket 


had 


been no 


lent condition with 


cutting. T 
buckets 
rance edge 


t ns were 
rance and exit 
ndition of the 


lent 
000 
l quid 


it into the 


me! 


except the 


e moisture 


is not any 


armature and field 
rewound for the increased gen- 
The 
replaced 
freate! cooling surface 
sep- 


openec 
dia- 
The 1 
stage 


partitions 


and th 


hr of service wi 


otn either be 


a met! 


vr system to cause corro- 
lack of any corrosion in a 
turbine greatly prolongs 
ts internals. For the same 
resistant buckets 
are not 


Vvape 


rrrosion 
d diaphragm partitions 
required 
Boiler and Turbine Control Valves 
The turbine stop and control valve 
manufactured by Schutte & Koerting 
to General Electric design consist of 
two double disc valves 28 in. in dia- 
meter built into one 4 ft dia cylin- 
drical cast moly vanadium body 
Both valves are hydraulically opened 
against springs by the turbine lube 
oil pressure. The control valve is not 
actuated by a speed governor but is 
used only for starting or stopping 


This is done manually o1 
electrically through valving in the 
hydraulic system. Normally both the 
control and stop valves are opened 
wide and loading of the unit, which 
floats on the electrical system, is 
controlled by changes in boiler fir- 
ing. Because of its high efficiency 
the mercury installation usually car- 
load 


verspeed 


the unit 


ries bas« 
For o 
ys emergency 


ring 
on the co ‘ctor 


control a double 
governor was built 
ring end of the 
shaft. One emergency governor trips 
the stop valve shut at 109 per cent 
the other trips the con- 
cent. On the 
ins boiler the main 
e casing, are connections to two 
iry boiler relief valves. These 
used to vent the mercury vapo1 
boiler directly to the mer- 


peed while 
trol valve at 110 per 


side ol 


nser-boilers in case of 
or on loss of lubricat- 
re. The energy in the 
therefore, pass directly 
the cycle and 
used there or vented 
safety valves to the 
The mercury relief 
closed hydraulically by 


Vapor! 
to the steam end of 
through steam 
atmosphere 


VE ine 


65 
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mercury boiler still show the original 
die marks. The magnesium is the 
cleaner, or deoxidizer, of the mer- 
cury system it has the great- 
est affinity for oxygen. The mag- 
nesium oxide formed during this 
scavenging action is a light gray dust 
which flows along with the vapor as 
turbine and 
Here it is washed 
down into the sump where the flash- 
ing action described previously con- 
tinually removes it from the system 

In addition to 
the above actions, the presence of the 
magnesium and titanium produces a 
silvering” 


since 


a carrier to the con- 


denser boilers 


and as a result olf 


or wetting of the internal 
boiler tubes with a 
cohesive film. This 
tively heat transfer 
medium from the boiler tubes to the 
circulating mercury which 
sorb heat at 
those encountered in a 


surfaces of the 


mercury 


pDosi- 
posi 


established a 


will ab- 
rates ti in excess ol 
non-treated 
without overheating 

The metallic 
to the boile 


service 


boiler 
magnesium is 
when the unit is 

through an injection tank 
which is in a by-pass line around 
the main return system. The injec- 
tank is valved off so that the 
head can be removed and as many as 
four 2-ft lengths of 1.3 in. diameter 
metallic bars 
After the head has been replaced 
the valves are opened which permits 
the hot condensate mercury 
in the bottom of the sump 
through the tank 
solving the magnesium and carrying 
it into the boiler. The titanium is 
added as titanium hydride powder 
through a titanium 
on the return line between the sump 
and the spiral The hydride 
powder in required 

placed in the injector while the lat- 
ter is still sealed off from the 
line. With the 
a plunger valve is opened in the bot- 
of the injector 
an inrush of ai: om the injector 
nto the 
the powder 


added 


tion 


magnesium inserted 


from a 
reservolr 


to circulate dis- 


injector located 
ramp 


amounts 


return 
cap on the 


injector 


tom which produces 
thus carrying 
The 
returning mercury 
The 


metals mi 


return 
powder 
is caught by the 
and carried into the 
amounts of the two 
tained in the boiler mercury are 1-2 
ppm of titanium and 80-100 ppm 

This is checked by the 
chemist daily in 


sampling connections on 


boilet 


magnesium 
station samples 
drawn fron 
the main wner ym each side 


ot the boiler 


Air Leakage 
To reduce the amount of magne 
oxidation and the re- 
sulting amount of oxide formed, ai 
leakage must be kept to a minimun 


sium loss by 


The greatest source of 


leakage afte 
getting the all we lIded mercury sys- 
ly around the 
this was or 
the vacuum end of the machine. I 
order to start the boiler and turbin 
the system has to be ev 


while the shaft 


Was origin ally 


] 


seai since 


tem tight 


turbine shaft 


ac uated first 


Is Stationary To seal 


the shaft in this condition an aux- 


shaft 


jar motor driver vertical 


used 
be- 


centrifugal 
to flood the annular 
tween the turbine packing casing 
labyrinth and the labyrinth on the 
turbine shaft sleeve. The shaft seal 
pump is located on one side of a 
U-shaped cooler-pump tank ar- 
rangement with the cooler in the 
ypposite leg which is connected to 
the reservoir in the bottom of the 
The large flow of mercury 
required to seal the turbine shaft is 
returned to the pump via the sump 
through the turbine exhaust 
hood and condensers-boilers or 
through a separate drain pipe from 


the outer 


mercury pump is 


clearance 


sump 


either 


atmospheric chamber of 
the turbine packing casing. After the 
started and brought to 
speed another arrangement is used 
shaft with friction 
and cooling losses. A continuous cup 
is built on and around the shaft in- 
side of the outer end of the turbine 
packing casing. A continuous lip 
from the casing projects into the 
up. When the shaft is up to speed 
mercury is supplied to the cup and 
is held in it by action 
The lip projects into the 
mercury liquid in the that 
full vacuum may be obtained on one 
side of the lip with 
pressure on the opposite side with 
a level differential of mercury 
between the Mer- 
cury is circulated through the cup 
to prevent the lip from overheating 
This is accomplished by vacuum 
which lifts the mercury from an ex- 
“running” seal 
into the vacuum side of the 
cup. The mercury through 
the cup, overflows the lip on the at- 
nospheric side and then drains back 

the running seal coole1 

Additional air leakage as well as 
mercury leakage, protection is 
tained by having all the 
the svstem of a sealed stem design 
Some valves are packed with “Tef- 
lon” and others with various types 
of bellows, the majority being fur- 
nished by thet Fulton Sylphon Co 
Non-condensables removed under 
full load operation runs about '% 
a cu ft per hr 

To prevent hot mercury from oxi- 
where it may be exposed to 
the atmosphere such as in the shaft 
seal pump tank or in the outer com- 
partment of the turbine shaft pack- 
blanketing with inert gas 
obtained from 


turbine is 


to seal the less 


centrifugal 
stationary 
cup so 


atmospheric 


only 
two sides of ¥% in 


ternal atmospheric 
cooler 


passes 


ob- 


valves on 


f 
ol 


dation 


ing Casing 

a. 
s used. The gas is 
Tank nitrogen is 
in the shaft seal pump tank and a 
nitrogen and CO 
obtained by the combustion of pro- 


two sources used 


ombination of 
pane in an atmosphere converter is 
ised in the packing casing and othe 
parts of the equipment 
latter is the 


Among the 
mercury storage tank 
which is located in the 
4 ft in diameter and 25 
ft long and will amply hold the 200,- 
000 Ib of used to fill the 
Filling the 
boiler is accomplished by means of 
another vertical shaft 


This tank 


basement, is 


mercury 


entire mercury system 


motor driven 


centrifugal mercury pump which is 
mounted on the lower sump end of 
the tank. Both mercury pumps were 
manufactured by Buffalo Pumps, 
Inc. to General Electric designs. In 
case of an emergency the entire 
mercury system may be drained 
return feed line at the 
drum into the storage tank in a mat- 
ter of minutes. Each of the fourteen 
lower headers of the boiler may be 
drained independently to the storage 
tank for maintenance on the furnace 
tubes when required 


from the 


Instrumentation 

Warning of the gradual loss of 
treatment in the mercury 
the stoppage of circulation 
the indication of a 
leak, is dependent upon the 
reliable operation of two instru- 
ments. These are the Multi-point 
Boiler Tube Temperature Recorder 
and the Mercury Vapor Detectors 
which were furnished by the Gen- 
eral Engineering and Consulting 
Laboratory of the General Electrix 
Co 

The 
recordet 
of the 
every 


mercury 
boiler 
for any reason or 


merc ury 


boiler tube temperature 
indicates an hourly 
operating 
one ol 


cher k 
temperature ol 
the 668 mercury fur- 
A high oxidation ,resist- 
ant thermocouple is installed in a 
hermocouple well shop fabricated 
on the each furnace tube 
about 20 ft above the lower headers 
The couples pass through the boiler 
casing to external cables which con- 
nect all the couples to individual sets 
of bus bars in two switch cabinets of 
400 contacts each. Each cabinet has 
a brush contact pick-up on a cross- 
arm which moves vertically up and 
down, making with 200 
couple bus bars on the up stroke and 
200 more on the down. Relays oper- 
ate the motors driving the 
arms in both cabinets so that one 
will follow the other and then repeat 
the cycle. As the brushes on the 
make contact with each 
set of bus bars, a Leeds & Northrup 
instrument on the Boiler Room Con- 
trol Board records the thermocouple 
reading. Readings are recorded in 
groups of 25 for checking tube num- 
bers and 


nace tubes 


rear ol 


contact 


cross- 


cross-arm 


upon the completion of 
every two groups, the mercury boiler 
saturation temperature is 
standard. If any tube temper- 
exceeds 1100 F a and 
alarm is given 
Mercury Vapor 


there two 


recorded 
as a 
ature visual 
sound 
The 
which 
located on the 
trol Board 
tinuou 
from the 
Oxygen 


Detectors of 
types are 
Room Con- 
operate on 
flue gas 


are 
Turbine 
Both 
imples ol 
stack by a Bailey Meter 
Sampling System. One is 
known as an Electronic Detector and 
works on the principle of a change 
in the ultraviolet light pick-up by 
two balanced phototubes if mercury 
present in the flue gases 
continually passing between the 
ultraviolet light and one of the 
phototubes. A % ce of mercury 


(Continued on page 75) 


cone- 


drawn 


Vapor IS 





f what might happen 


Centralized Controls for 
Steam Electric Power Stations 


[yenan 





Increasing personnel costs lead to more 
control centralization . . . But this leads 
to panels 30 ft long and hundreds of indi- 
cators, recorders, adjusters, controls, signal 
lights and alarms . . . How much one man 
can handle effectively during trouble in- 
fluences extent of centralization . . . Ease 
and reliability of operation determine panel 
arrangements . . . Advantages and dis- 
advantages of complete centralized contro! 
.. « For initial units, controls can be central- 
zed but as units are added, better to have 
individual control point for each turbine- 
boiler unit with centralized electrical control 
room for all . . . Smaller instruments and 
controls needed to shorten panel boards 


By 
B. C. MALLORY, 
Chief Mechanical Engineer 
Stone & Webster Engineering Corp. 











Con We Heve Automatic 
Starting Controls? 
t amount of th 
Py o devel 
mtrols or auton 
turbine 


from an overnight stand 


boilers and 

condition. Managements are ask 
ngineers to consider seri 

some automat 
possibly with temperature é 
vibration sensitive adjustments t 
oordinate starting proc edures prop- 
erly, both from the viewpoint « 


t\ f 


nitorr f 
y i pe I 


‘rations and ease « 
According to “Cybernetics” 
Norbert Wiene: 
es without 


fo 
SO lal 


ontrol 





“automatic tac 


human agents are 
ahead of us as is limited 


Willingness to put 
effort into their engineer? 


such a 


ng as was spent, for example, in the 
development of the technique 


13 


radar in the second world wat 


Separate control points tor ea I 


turbine generator and each boiler 
been common practice in 
separate swit hboard 
sts « PLANT B 
re emphas Fig. 3. Main operating floor plan, Plant B 
main 60,000-kw turbine generators and four oil-and-gas-fired boilers 


with two more 60,000 kw units 


@ new station containing two 850-psi, 900-F 
station recently extended 


aggregating 


centraliz 
req lire 

OSS ble I I 
modern b« 
control po 

sty iment 

nuch as 30 
anel becomes 
hundreds of 


ecorders, controls and alarn 


long 
cr mple x 


tems of ind 


assemble se\ 


installa 

re presente 
paper bef 
General Meeting 
30 t Feb- 


AIEE Winter 
York City 
3 1950 
How Much Centralization? 
ol opinion ex 
id operating e! 
to the amount 
that 


pi »blem of the ex 


of control 


vantageous centralization 


the number of man- 


be har 


i] 


ed by 


imber car 
some extent 
nent and us¢ 
mtrol handles 
yntrol so that 


become 


thout having 
what he 


tistiic appearance 
ded behind the 


nts has governed 


The re 18 a need 
chanical instru- 
nts comparable to those on elec- 


boards o1 o those used for 


f 
airplanes. Furthermore for 
and reliabilit ot operation the 
nd controls should be 


to permit 


manipulating 


controls from a_ central 


while those having minor 


nanual adjustments for efficiency 


historical items, are located 
ne less strategic point 
Advantages of Complete 
Centralized Control 
Advantages of complete central 
with the 
ocated ir the control room 
Reduction 
tors, which 
perating personnel 
Presentation of all pertinent data 


switchboard 
inc lude 


number oO opera- 


7ed control 


minimizes cost ot 


to one operator to give a better 
inderstanding of the plant as an 
ntegrated coordinated unit 
Ability of o tor to take cor 
ve actio multaneously for 


more operations, if cor 


demand 


ymmunicati 


) Improveme nt ing iality of oper- 


better 


centralized control 


ation. The 


ditions of the 


operating con 


Om z a per- 
mnel. Tl than 
better thermal efficiency, for it 
better 


higher type 
means more 
should give maintenance 
f load during 
quicker restoration after an in- 


upset ¢ onditions 


and better judgment 
in preventing an interruption 

6. More automatic controls may be 
required, which tend to free the 
operator from details and permit 

supervision 


terruption 


more 
Disadvantages of Complete Centralized 
Control 
Disadvantages of complete cen- 
tralized control with the switchboard 
ited in the control room include 
Space required for control room 
in heart of station. Add to initial 
construction cost by adding build- 
ng space and may add it for the 
full height of the station 
Fach additional instrument and 
control adds equipment to be 
maintained and each is a poten- 
tial source of trouble because it 
may function incorrectly 
Complexity of many instruments, 
alarms and lights re- 
considerable training 
period for operators, especially if 
the mechanical and _ electrical 
men have to substitute for one an- 
With two mechanical men 
and one electrical man in a con- 
trol room, this substitution might 


! 
easuy 


controls 


quires a 


other 


be required 
Added cost, due to either dupli- 
cation of controls, or longer runs 
of instrumentation and control 
leads and the space required for 
them 
Higher rate of pay for operators 
having greater responsibility 
Four stations designed since the 
war, each with two 40,000-kw o1 
larger turbine generators, illustrate 
tering amounts of centralization of 
control 
Details of Plant A Controls 
Figure 2—Plant A shows the main 
operating floor plan of a new station 


dif 
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of 38 ft the 
indicators, 18 
and 25 


for 


liers sets 


i grip control 
3 


lights per 

ver 300 items for 
Each turbine panel 
s 7 indicators, 10 

f start and stop 
with 3 lights 

on between 
and the 
is by tele 


nom 


to combin 
turbine 
that boiler and 
not readily in- 
aving very dif- 
with 
a boiler 

to patrol the 
ind a turbine 
required 


nad tur 


Rare 


teed 


pump 


ated localities 


a 


ne 
** ¢'se' «6 5 . rm | 


(Co Ls 


‘ 





ne boards placing them close 
would 


opera- 


gether in a separate room 


decrease the number of 
Details of Piant 8B Controls 

Figure 3—Plant B shows the main 
operating floor plan of a new station 
with two 850-psi, 900-F, 60,000-kw 
turbine generators and four oil-and- 
gas-fired boilers. The station has re- 
cently been extended with two more 
60.000-kw Here the electrical 
control room was placed in the aisle 
between the boilers and the turbines 
it turbine operating floor grade, and 
the completed 
boards 
turbine 


units 


s centrally located in 
station. The boiler 
grouped together 


are 
as are the 
boards 

For the equipment in the picture 
110 lin ft of mechanical 
boards, which have over 300 
for indicating, recording 
and controlling, not including lights 
and boiler 
ind turbine con 

Details of Piant C Controls 
Figure 4—Plant C shows the main 


operating floor plan of a plant ex- 


there are 
vayre 
functions 
alarms for condensate 


trols 


Fig. 4 Main operating 
floor plan, Plant C, a plant 
extension having two 1300 
psi, 950-F, 100.000-kw tur 
generators and four 
and-qas-fired boilers 


bine 
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PLANT 'C" 





tension havil tw 950-F 


100,000-kw 
four 


1,300-psi 
turbine generators and 
This 
extension has a complete centralized 
mechanical electrical control 
room located at operating floor level 
so that it is at the crossroads be- 
and turbine 
individual 
equip- 


oil-and-gas-fired boilers 


and 


tween the boile: rooms 
In addition, there are 
gage boards at the various 
ment items 

The control room is 40 ft by 130 ft 
The man stands at the boiler maste1 
and there is an enclosed tele- 
booth. There are 378 annun- 
drops in this room. Some 
control rooms are soundproofed and 
air-conditioned, but this utility 
soundproofs only the glass-enclosed 
telephone booth and prefers to have 
the operators with 
espect to characteristic and abnor- 
mal noises around the plant 

A separate panel is located in this 
control boiler and 
each turbine house 
generator In 


panel 
phone 


ciator 


nolse-conscious 


room for each 
including 
addition 
miscellaneous mechanical 
ments and controls on another long 
there about 100 lin ft 
of panel for basically mechanical 
and about 76 lin ft for basically elec- 
trical controls 
Each <¢ 
given considerable 
should be done 
men are expected to 
electrical and 
after they have become 
the controls, it 
shift 


each 
there are 
instru- 


panel In all 


ymntrol room operator! 


training in what 
in emergencies. The 


both 


mechanical 


operate 
basically 
ontrols and 
trained in handling 

though that men per 
the entire station 
to be a trend 


seven 
an operate 
Theres 


towards the single boil 


appears now 
r-single tur- 
bine installation, which would have 
considerably reduced the number of 


nstruments and controls 


Details of Plant D Controls 


Many 
» being tried to obtain most of the 


interesting arrangements 


centralized control 


initial 


advantages of 

and yet to hold 
Figure 9—Plant D shows 
such an arrangement, which has a 
ontrol room. This 
plan of a plant 
850-psi 


red-standard 


costs to a 


minimum 


separate electrical « 
s the operating floor 
idditior 
900-F 


onsisting of 


10. 000-kw 


two 


prete 


Fig. 6 
Fig. 7 
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Plant D, a plant addition having two 850-psi, 900-F, 


40,000-kw turbine generators and two oil-and gas-fired boilers 


turbine generators. The plant is oil- 
and-gas-fired 

The boiler and turbine panels have 
been located together for each unit 
and the main panels have been sim- 
plified by placing historical or effi- 
ciency instruments on other panels 
and locating only the instruments 
and controls nex essary tor start-run- 
the central point 
centralized boiler- 
about 24 ft 
have 


stop operation at 
For each unit this 
turbine board is long 
Many indicating gages 
combined in multipointer type dials 
like multipointer draft gages that 


length of the 


been 


have decreased the 
panels 

A bench-board type of panel was 
investigated for this application, but 
it was found to require more build- 
ing space, as it required a mezzanine 
below the board for initial installa- 
tion of and for 
maintenance of the instruments and 


pipes and wires, 
controls 

When the first 
starts 


Plant D 
it is expected 


unit of 


initial operation 


(Below) General view of control room, Plant C 
(Right) View of boiler control boards, Plant C 


that only three men per shift will be 
added to operate the gas-fired 
boiler, the turbine generator and 
their auxiliaries, one of whom will 
be immobilized at the central steam 
control board and the other will cir- 
culate throughout the station. A few 
months later, when the second unit 
goes into service, one more man pe! 
shift will be added, making a total 
of four. No additional operators will 
be required in the electrical control 
room. For starts and stops, a man 
probably will be called from the 
other section of the plant, or the 
station watch engineer will assist 
How Centralized Controls 
May Be Worked Out 

In conclusion, the writer believes 
that for the initial unit in a new sta- 
tion that has no local distribution, 
the electrical control room and the 
boiler and turbine gage boards may 
be centrally located. However, as 
more units are added, it appears more 
convenient to have a separate electri - 


(Continued on page 85) 
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Above)—Architect's drawing of Toronto Steam Generat ng Station, under 
nstruction by The Hydro-Electric Power Commission of Ontario. Two 
nitial units; first a 25-60 cycle convertible C. A. Parsons Co. turbine 
generator, rated 75.000 to 90,000 kw: second a 60-cycle, 80,000-kw Par 
sons unit; and two Babcock & Wilcox and Goldie-McCulloch 850,000-lb 


per-? borers Stone & Webster Engineer ng Corp $s consultant 


(Left) —Here's how new Ridgeland Station 
of Commonwealth Edison Co. Chicago, Il 
appeared in January 1950: construction 
work now at peak Initial installation con 
sts of one 150,000-kw steam turbine gen 
svat and two steam generating units fired 
y ne furnaces, generating steam at 

00 ps 950 F. First unit scheduled for 

peration fall |950 onstruction under way 
for second 150,000-kw unit scheduled for 
service late I95!. One of many Ridgeland 
features is building of architectural con 


crete and special insulated aluminum exterior 


(Below) —One of two 65000-hp GE syn 
chronous motors shipped to Grand Coulee 
pumping plant for driving 1600-cfs pumps 
(See Power Plant Enginee ing, March, 1946) 








la 


_—ae (Above}—At Ripley Steam Electric Generating Station of Kansas Gas & Electric Co 


located at Wichite, Kansas, Governor Frank Carlson cut a ribbon and opened throttle on 
new 30,000-kw turbine generator, before many officials and guests at open house cere 


(Above}—Inspecting, in Electric Machinery , 
monies on October 14, 1949. President Gill of KG & E watches and assists the governor 


Mfg. Co. shops, the first adjustable-speed 
vertical synchronous-motor-magnetic-drive 
unit ever built for coupling to a pump, are 
officials of manufacturer and of City of 
Philadelphia, Pa.. which has ordered four of 
them for storm water system. Each adjust 
able speed unit rated at 400 hp, 514 rpm 
synchronous motor above magnetic drive 
(Right) —Allis-Chal 
mers surface con 
denser and vertical 
circulating pumps 
powered by 250-hp 
587-rpm vertical mo 
tors, in a Midwest 
ern power plant 


(Left)—Rotor spider 
fitted on shaft for 
28,000-kva, 0.9-pf 
13.8-kv, 100-rpm ver 
tical Allis- Chalmers 
hydroelectric gener 


ator 


(Below) —Being prepared for test is modified Kraemer drive for 
Pennsylvania State College water tunnel. It consists of Allis-Chalmers 
2000-hp ANY motor, constant-speed m-g set, variable-speed m-g set 

(Below)—Making final adjustments on Superior |1440-hp dual and Regulex 

fuel four-cycle Diesel engine before shipment to sewage 

treatment plant of Department of Public Service, Columbus 

Ohio. I+ will burn gas produced from sewage sludge or 

natural gas and fuel oil in any proportion from 10 per cent 

through 100 per cent 
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Ignition Baffle Improves 
Single-Retort Stoker Performance 


Ignition baffle applied to single-retort underfeed stoker on 178-hp boiler 

Increases output by 40 to 50 per cent... Eliminates smoke, reduces fly 

ash, increases CO. several per cent, reduces labor . . . Cost $200 to install 
n one boiler May be applied to new or existing installations 


By T. S. SPICER’, R. J. GRACE’ and C. C. WRIGHT 


it the Coal Con the baffle represents approximately 
f The Pennsy! 50 per cent of the inside firebox 
has led to the width. The baffle may be 4 in. to 6 
t ft refractory n. thick and is s ipported by 2 in 
rt stokers pipes, which are cooled by circulat- 
ce. Th ng water from the feedwater sump 
issed by the author Make-up water may also be used to 
1949 ASME-AIM & _ cool these ur r the supporting 
‘ Lick. It ha ni F ly connected to 
1943 ane ! ! ion ¢ | boiler water 
the baffle is 
aterial, such 
juivalent. Pre 


be 


finer 4 I ! with water- 
cooled walls, it is often difficult t 
gnite and burn the coal over the 
retort section. Thus a black cente1 
fuel bed results, which is unreactive 
ind reduces the stoker and boiler 
itput. To carry the load and im- 

e the combustion efficiency t 
necessary for the firemen to work 


1 


the beds manually at frequent in- 


tervals. This periodic disturbance of 


the bed leads to loss of efficiency and 
bjectionable mok and fly-ash 


sions 


Baffle in Use in Heating Plant 
Improves Stoker Operation 
Use in one of twin 178-hp fire- 
tube boiler units at The Pennsyl- 
inia State College Nittany Dormi- 
tory Heating Plant during the 1948- 
1949 heating on showed the fol 
ving advar from the use 
the baffle 
l. E 


bed 





>». Increase of 
The 


ombustion 


combustion 
co 
products 


ciency content 

was in 
creased cent be 
| 


less 


several pe! 

cause excess all Was re 
quired 

6. Increase of 
4.0 per cent 
at higher 


1 
Oller 


although burning 
The tempera- 
ture of the boiler exit gases re- 


efficiency by 
rates 
mained practically the same 


Fly-ash and carryover to boiler 
tubes was less 


Costs of Installation 

Cost of the baffle will depend upon 
the size and conditions. The college 
nstallation was made at an approxi- 
mate cost of $200, which includes the 
irculator, pipes, refractory 
and Over 1000 tons of coal 
have burned by the baffle- 
equipped stoker and it appears to be 
good for at least another year of 
operation. Even if the refractory 
(cost of material $50) had to be re- 
placed once a year, the user claims 
it would still be a good investment 
Firemen are completely sold on the 
use of the baffle although they had 
their doubts when the installation 
was made 

While coal from the 


water <¢ 
labor 


bee n 


Pennsylvania 


bituminous seams was used in this 
work the authors feel that their find- 
ings will apply to the coals of many 
other areas 
Detailed data on the costs and per- 
formance of Nittany Dormitory 
Heating Plant were given in a paper, 
Small Coal-Fired Central Heating 
Plant Pays Dividends, by T. S 
Spicer in Utilization, February, 1948; 
while the combination with this 
plant of the Coal Combustion Labo- 
ratory is detailed in another paper, 
Combustion Research Facilities Ex- 
panded at Penn State by C. C 
Wright, in Utilization, June, 1949 
The two stokers, on one of which 
the above ignition arches have been 
used, are identical 6 by 6 ft Skelly 
stokers supplied by Combustion 
Engineering-Superheater, Inc., in- 
stalled under two identical National 
Radiator Co. boilers, each rated at 
178 hp 
These two units are metered and 
controlled independently so_ that 
either may be operated under any 
desired test conditions, either alone, 
in parallel with the other or in 
parallel with laboratory test units 
installed in the adjacent laboratory. 
Steam from the plant is delivered 


at 8 to 9 psig to distribution mains 
serving the dormitory development, 
which covers about 18 acres of 
ground 

Because of draft limitations in the 
heating plant, the authors have not 
yet been able to explore the high 
stoker ratings many operators enjoy 
with good coals and ample draft. We 
have reached the 100 per cent rat- 
ing of the boiler with the baffle but 
could not do so without it. In other 
words, the 50 per cent increase noted 
above was accomplished with diffi- 
cult-to-burn coals that offered stub- 
born resistance to ignition. 

Our work indicates that higher 
fuel burning rates in pounds of coal 
per square foot per hour, will mean 
that the baffle should be located at 
a higher point over the grate bars 
Besides, the over-all width of the 
arch may be decreased somewhat 
For installations with burning rates 
of 20 lb per sq ft per hr, the height 
of the arch may be depth of bed 
plus 15 in. to 18 in. clearance 

The above is really a digest of the 
work to date, for at the time of writ- 
ing we were not able to furnish data 
on completion of the test work. The 
paper in its final form will be sub- 
mitted to the Societies concerned 





SOUTH MEADOW 
(Continued from page 67) 

liquid thrown into the furnace at full 
load will cause this detector to make 
full reading with a 
visual and sound alarm. The other 
detector is a Chemical Detector and 
has a chart coated with yellow sele- 

A continuous samplk 
gas is diverted against 
when mercury Vapor 
ll react with the sul- 
phide it black dependent 
ipon the amount of mercury present 
A phot electric 


nearly a scale 


nium sulphide 
of warm fluc 

this chart and 
is present it w 


and turn 


sound an 
starts to 


cell will 
when the t 
Less than 
ilated leak give a definite 


alarm char 


turn black 1 oz per 

ute sim s 

indication 
Other 


mercury 


ndicate tne 
flow to the 
output, the 


instruments 
return boiler 
the superheated steam 
feed water flow to the condenser 
boilers and the non-<« ondensable ais- 
from the Kinney air re- 
level in the mer- 
easured at 
and in addi- 
tion the mercury level in the shaft 
pump tank is recorded. The 
mercury and 
indicated and 


charged 
moval pump. The 
boiler is 1 two 


and 


cury 


recorded 


seal 


Var steam pres- 


ious 
ures are recorded as 
ondenser boiler vacuun 


throughout 


we ll as the ‘ 
Flue vas ratures 


the unit are re 


tem pe 
orded as well as the 
feedwater and 


temperature 


combustion air 
superheated steam 
The majority of the instruments and 
the control boards were supplied by 
the 3ailey Meter Co 
Operation 

As previously mentioned, the fire 
vas lighted under the new boiler on 
1949 and continued 
(WM) } hn t cu 


January until 


full id, 15 


turbine, was reached and held for 
several hours on January 11, 1949 
The unit was then shut down for a 
general inspection and the cleaning 
of the sump, flash tank and various 
mercury coolers The greatest 
amount of dirt was found after the 
first full load operation of the unit 
due to the purging of oxides, rust 
and dirt from the boiler by the mer- 
cury treatment. A second run was 
made between January 19, 1949 and 
January 28, 1949. The operation of 
the major equipment during these 
two runs was satisfactory, and afte 
a few changes in some of the aux- 
iliaries, the unit was accepted by the 
customer at the start of its third 
operating period. This period was 
for the month of February 
twenty-eight consecutive days at 
full loads. The results of this period 
are tabulated in Table I 


Operation 15,000 Kw 
Unit, February, 1949 


entire 


Table | Mercury 





Pounds oil burned 12,281,167 
Pounds steam generated at 


260 psig and 700 FTT 


Kwhr Gross output from mercury 


126,118,000 
Turbine generator 10,048,000 
Kwhr gross generated 
11,387,000 
565,000 
20,870,000 
0,588 
10,200 


from steam 
Kwhr total auxiliary usage 
Kwhr net total unit output 
Fuel rate—ib oil per net Kwhr 
Heat rate Btu per net Kwhr 





Following this run the unit was 
started the first part of March with 
steam being generated in the con- 
denser boilers at 410 psig instead of 
310 psig used during previous runs 
This has proven equally satisfactory 

The fuel savings 
t of thi 


Irom the oper 


mercury unit in place 


of the high heat rate steam equip- 
ment previously used is in excess of 
100 tons per day or 500 barrels of 
fuel oil. Those familiar with present 
fuel costs may readily estimate the 
dollar savings. Such figures are 
phenomenal and well worth investi- 
gating. ® 

Output figures since the unit was 
started on January 2, 1949 to June 
15, 1949 are listed in Table II 


Table 1|—Output date 
Jan. 2 to June 15, 1949 


Lb steam generated 543,970,000 





Kwhr gross output mercury 
turbine generator 

Kwhr equivalent from steam 
generated - 

Kwhr Station auxiliaries 

Kwhr tote! net output 

Running hours 

Period hours 


42,138,090 


49,411,000 
2,407,000 
89,142,000 
3078 

3981 





Since the unit was placed in reg- 
ular service by the customer on 
February 1, 1949, it has been on the 
line 2870 hr out of 3240 elapsed 
hours to June 15, 1949. This gives 
an availability factor of 88.6 per cent 
to date 


THe AmerICAN Society of Me- 
chanical Engineers and the Associa- 
tion of Casualty and Surety Com- 
panies as administrative sponsors 
for Sectional Committee A90 an- 
nounce that the American Standard 
Safety Code for Manlifts, A90.1- 
1949 was approved as an American 
Standard on December 20, 1949 

Interested engineers may obtain 
copies of this Safety Code by writing 
to the American Society of Me 
chanical Engineers, 29 West 39th 
Street, New York 18, N. Y 
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Fig. |. A typical magnetic 
voltage regulator 


Maintenance of 


Static Magnetic Regulators 


By W. A. HUNTER, 


ontrol Eng neering Division 
General Electric Company Sc henectady, N. 


ndicate that 


regulator 
he character 
ponents. Static 
onsist ot trans- 
resistors, Capaci- 
rectifiers, which 
electrical cir- 
regulating ftunc- 
ge regulator 
npanying illus- 


gnet ulators 


ym ratios and 
They are 
nclude am- 
an plific rs, and it 
expected that this association will 
significant wu 
‘ 


I ne absence 





require only a minimum of 
As a result, they are fre 


neglected by maintenanc 


mall 
tenance 
quently 
personnel who are obl ged to inspe 
them regularly to make adjustment 


re plac e wor 


} iubrication, o1 
! Such 
‘ 


roy le 
can result i 
‘ f regulator, with pos 
the equipment with 
Therefore 
maintenance may 
brief and 


stati 


ate d 


assoc 


re thar 
mag 


ild be included 


I reguilal nance schedules 
they are to give iong life and prov ae 
t ibie-tree 


Normal Maintenance 


operatior 


al I ntenar 


rular 
should 
period in ex months b 


allowed to elapse between inspec 
tions. At each inspection it sh¢ ild 
that all wiring cor 
that 


components ; not 


be ascertalr ed 


nections ire tight the regulator 
overheating 
evidenced by 

ternal ten 
ilation 


ent in the rceuits t 
that the 


| 
from all ev 


excey] 
where requll 
ator 1S clear 
of moisture. Where the regu 


vibration tne 


dence 
lator s 8s ibjected t« 
mounting screws and 
checked. If the 
regulator s not 
these 
should be removed from service be 
s taker t 


naintenance personnel Loose 


secureness of 
supports sh« 1 be 
condition of 


satisfactory t t 


respet 


tore orrective action 


nections and mounting scre ss 


be tightened, and components whicl 
are in an unsatisfactory conditior 
must be replaced. If the 


regulat 
dirty t hould _ be l 


Grounds must be located and elim- 
nated. If evidence of moisture is 
present, as indicated by rust, wate 
or condensation, immediate 
must be taken to correct this condi- 
tion. In cases where condensation 
of moisture within the regulator is 
indicated, it may be necessary to 
mprove ventilation or to remove the 
regulator to a location where less 
moisture Is present 

Static magnetic 
usually equipped with rheostats or 
variable transformers for adjusting 
The sliding contacts of 
these devices should be inspected to 
make certain that they are in good 
dition, and that oxides are not 
present on the _ contact 
vhich will cause high contact resist- 
Where necessary, contact sur- 
may be cleaned with 
after which they should be 
with a lint-free cloth 
small amount 
tetrachloride Contact 
brushes may be reseated, if required 


steps 


regulators are 


purposes 


surfaces 


ance 
faces 
cloth 
wiped 
stened with a very 


crocus 


clean 


carbon 
with crocus cloth; all residue result- 
ng from the seating operation must 
be carefully wiped away. Lubrica- 
on of the shafts and bearings of 
rheostats and variable transformers 
s not generally required, and should 
be atte mpted only where spec ifically 
recomme nded 

Electrolyti < 


ipacitors are ftre- 


Fig. 2. Use dry com 
pressed air at re 
duced pressure tc 
keep regulator clean 


Fig. 3. Keep all con 
nections tight 
Mounting screws and 
supports should be 
checked 


quently used in stabilizing and filter- 
ing circuits of static magnetic regu- 
lators. They will age even though the 
regulator is not in service, and since 
they are subject to failure after 
several years of life, it is recom- 
mended that they be replaced every 
three to five years. Such arbitrary 
replacement is, however, seldom 
mandatory, since serious capacitor 
aging will usually produce unsatis- 
factory regulator performance 
thereby automatically indicating 
when replacement is required 

In cases where reliability is of the 
utmost importance, a spare regulator 
may be provided for use in the event 
of failure of a normal equipment 
Wherever possible spare regulators 
should be operated regularly to keep 
them in good condition, and to make 
certain that they are ready for serv- 
ice in an emergency. They should be 

several hours at least once 
and more frequently if they 
a damp location. Care should 
be exercised when regulators includ- 


used for 
a yeal 


are n 


ng selenium rectifiers are energized 
after an unusually long 
operation may be 
minutes until 
has become 


pe riod of 
inactivity since 
erratic lor several 
rectifier performance 
normal 

In order to obtain optimum per- 
formance of a regulator, and to pro- 


tect against the possibility of dam- 


age to the regulator from external 
important that equip- 
ment associated with the regulator 
be properly Associated 
equipment generators 
exciters 


causes, it 1S 


maintained 
may include 
and prime mover speed 

Rotating machine field 
and armature circuits to which the 
regulator is connected must be kept 
free of grounds. Exciter commu- 
tators, alternator collector rings, and 
their associated brush rigging must 
be kept in good condition to insure 
that the regulator will have proper 
control of System 
oltages and alternating current fre 


governors 


machine circuits 
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eral years they may fal 
insatisfactory characteristi 
Ordinary age f regulator com- 
ponents is greatly accelerated by 
ibnormal operating conditions such 
as moisture, or ambient tempera- 
tures which are above the value for 
which the regulator is rated. Metalli 
rectifier must be sharply derated 
with increase n ambient te mpera- 
ture, consequently they may fail 
quite rapidly It ubjected to temper- 
atures which are vell above the 
rated value. Oper io of regulators 
t voltages and f quencies which 
outside the limits for which the 


gned may result 


rloading of gulator compo- 

and consequ failure. Com- 
rloads nay also be caused 
i lat 


ugh 
unds iz 
and abnormal 


Trequencies may 
! that they 





are difficult to 
as the cause for 

A damaged 
arefully inspected to make certain 
that all components in an 
factory ope 
Damage to 
usually 


locate and establish 
failure 
regulator must be 
unsatis- 
rating condition are dis- 
magnetic con 
indicated by 
burned, charred, or blistered insula- 
tion, and by low insulation 
tance between the various 


overed 
ponents is 


resis- 
compo- 
nent windings or between component 
and 


metallic 


windings their magnetic core 
rectifiers is com- 
signified by darkening o1 
s of the rect 


plate s adja ent to the plate con- 


Damage to 
material on the 


act surfaces In 
necessary to make 
oil-filled and 


to determine if 


gene ral it 
test 
capacitor 


they ar in a sat 


a capacity 
electrolytic 
actory 


ope rating cond tior 


Repair 
Damaged a 1 
which has failed should be r« 
placed with equivalent components 
obtained from the regulator 
facturer. After all new 
have been installed, circuit 
tions should be checked to ascertain 
that they are and 
Variable which have 
replaced must be adjusted to prope! 
values. All regulator 
then be tested for grounds 
It is rable to 
repaired regulator before 
it to In many 
be satisfactorily accomplished by 


components ol e4 


lator 


manu- 
components 
connec - 
secure correct 
resistors beer 


circuits should 


usually des test a 
returning 
service cases this can 
regulator to a 
power while leaving 
the regulator output « dis- 
connected. Where a source 
of power of the 


connecting the sep- 
arate source ot 
Ircuits 
separate 
proper voltage and 
frequency not available, it may be 
regulator 
1its to which it usu 


connected, while operating the 


which the 


poss ble to energize the 
from the cir 
ally 
system regulator normall 


controls by manual mear Where 
neither of 


followed t 


the SE procedure 


may be necessary 
to its assoc 
] 


USUal 


this 


connect the regulator 


manner! 


ated equipment it the 


and then to overate equipmer 


under carefully controlled and safe 
onditions 
When the 
gized, it should be watched 
to determine that the ten 
omponents do not 


Where infor 


ircuit voltages 


regulator first ene! 
1 
closely 


operating 


peratures of all « 


exceed normal values 
bl 
avaliabie, ¢ 


checked in 


mation 1s 
should be 


vith 


accordance 
specif instructions 
to the particula 
volved. If overheating 
alte the regulator has 


energized for approximately 10 or 2( 


apply 
equipment ! 
does not 
appeal beer 


nutes, it usually safe to operate 


the regulator with its associated 
equipment. Regulator circuit adjust- 
should then be 
accordance with applicable instruc- 


tions. When adjustments are con 


ments made _ in 


stem and equipment 
tlatol hould 


1 manner 


to ascertain that regulator perform- 
ance is satisfactory 

The maintenance required by a 
static magnetic regulator will depend 
upon its complexity and the service 
to which it is subjected. Large and 
omplic ated regulators will 
attention then small, 
Regulators which must pro- 
vide maximum reliability, or which 
are subjec ted to operating conditions 
nvolving unusual vibration or ab- 
normal temperature should be given 
attention than 
operate under 
main- 


need 
simple 


more 


units 


maintenance 
which do not 


these handicaps. In 


more 
those 
all Cases 
should familiar- 


tenance personnel 


ize themselves with the construction 
and operation of the regulators which 
they must service in order that they 
may provide intelligent care, and act 
quickly in case of emergency. Fur- 
thermore testing equip- 
ment and instruments must be avail- 
able if their efforts are to be 
successful. The performance records 
of equipment now in service have 
demonstrated that static magnetic 
regulators will provide excellent 
performance and maximum reliabil- 
ity with a minimum of maintenance, 
if this maintenance is regular, thor- 
ough, and properly related to the 
regulator design and application 


adequate 


f 





LETTERS 


TO THE EDITORS 


Continued from page 53) 


ome means available to avoid them 
Of course, prov the controls 
advocated by Mr. Bell at the incep- 
tion of the plant design would obvi- 
ate the need for such means 

It remains, however, to insure the 
availability of standby equipment by 
the means described in the article 
Furthermore, the extreme wide fluc- 
tuations between base load and night 
load still leave us with the problem 
extremely 
Use 
such as 
alleviate 
applica- 
such drives can be justified 
In this connection, the author sug- 
that and 
evaluation is not only proof ol 
intangible fac- 


ision of 


ration in an 


of pump ope 
nfavorable range of capacities 


of variable speed devices 


hydraulic might 


this problem wherever the 


couplings 
tion of 


dollar cents 
the 


1ous 


gests strict 
justificatior 

being wo! y of equal consid- 
, 


atior 


Harrison, N. J I. J 
ADDITIVES 


I AM THE 
nting 


K ARASSICK 


ineer at a large 
ere I 


your magazine tor many 


chiet eng 
concern have been 
read ng 
vears 

Se veral 
lished 


months back you pub- 
material on fuel oil ad- 
ditives and ran some letters on that 
ubject from the readers. I was very 
much interested in this information 
I have been experimenting 
vith the use of oil treatment. Why 
did you stop this would 
like to see more like that 
because most engineers are inter- 
e ted in the 

I, for one, am sold” on 
olvent My 
operating 
I ake 


checks and 


some 


because 


series? I 


articles 


subjec t 

using oil 
and 
allow me to 


equipment steady 
conditior s 
some pretty close comparison 
I have made them with 
and without oil treatment 

We have Titusville 300 hp 
fire-tube boilers and run 
them one at a time. Believe it or 
not, when using oil treatment I can 
months 


two 


2-pass 


for four 

1 week, without once punchin 

at the end of the run 
a gallon of soot 


seven 


i boiler 


Without treatment, we have to 
punch flues weekly and get 10 times 
as much week without 
treatment as in four months with it 
Also, with treatment, we never get 
carbon on the burner or in the fire- 
and the strainers stay clean 

In the last two years, I have 
burned over 2,000,000 gal of Bunke1 
C and there isn't a bit of sludge in 
those tanks. Our oil additive also did 
a good job of emulsifying water, of 
which we had a lot at one time 

I know that lots of engineers are 
oil solvent and I suppose 

anything else, there are 

bad products. But I 
wouldn't hesitate to recommend the 
solvent we fellow engi- 
I've in this business for 
20 year think I know labor 
saving and when I see it 
Personally, I would as soon operate 
without boiler water treatment as 
without oil treatment 

Give us 


soot In a 


box 


‘anti on 
that, as i 
good and 
use to an) 
been 
and 


neer 


economy 


more stories on oil 
and let me express my re- 
gard for Power Generation, which 
is always interesting and helpful 
Chicago, Iil Henry O. NELsSon 

Discussion of additives started in the 
February, 1949 issue with an article by Paul 
F. Schmidt. This was discussed in this de- 
partment by Readers Hope, Senko and 
others, and Mr. Schmidt presented more 
data in the April, 1949 issue 

We did not stop the discussion; if just 
stopped itself 


some 


solvent 


We certainly welcome any 
specific additional data on types and uses 
of additives 
data 


Nelson 


especially the sort of prac 


tical from a user as given by Mr 


How coup the water shortage in 
the New York-New Jersey area pos- 
sibly affect the water supply in 
Venezuela? Well, for about ten 
Standard Oil Co. (New Jer- 
sey) has been exporting water from 
a Northern New Jersey reservoir 
for the use of its personnel at Aruba 
the big oil refining center off the 
north Venezuelan coast. The ship- 
ments, made by tankers returning 
to Venezuela after having delivered 
Venezuela crude at Bayonne and 
Bayway, averaged about 200,000 
gallons a day up to a short time ago 
Then, because of the need for saving 

Ne Yor} urea the 
re cut by 20 per cent 


years 


79 





New Turbine Room for 


B. F. Nelson Mfg. Co. 


The new turbine room for the B. F. Nelson Mfg. Co. in Minneapolis, Minn., con- 
stitutes an excellent example of modern industrial power plant design. The ini- 
tial installation of a 3000-kw extraction-condensing turbine generator unit and 
a 750-kw machine of similar design will satisfy all present power requirements 
but provision is made for the future installation of another 3000-kw unit if nec 
essary. The boiler plant of this company was described in the October 1948 issue 


By J. H. PEEBLES, Chief Engineer, B. F. Nelson Mfg. Co., Minneapolis, Minn 


H. P. HARRIS, Chef Enc f Smith, New York, N. Y. 


BOUT A YEAR ‘ lo tl oiler plant in tl October 1948 
A ve @ he ‘ ; t tice be ‘ nusuall ie th * Nelson Mfg. Co. in- 
ew hnile , ‘ e B. I Ni } ‘ ! vith volves ; xboard mill, a felt mill 

r} ‘ buff ed ce fron a roofing mill, asphalt felt saturator 

and a print shop. This 

operation naturally requires 

msiderable quantities of low and 

medium pressure steam and hot 

water, hence the extraction § tur- 

bines. Still in operation is a large 

» belted through a 

aters and jordans 

retirement of this 
electrification of the 

nd when this plan iS 

additional generating 
| be requ red. This future 

been taken into considera- 
design of the turbin 
» noted from the ac- 

of the turbine 

ded for another 

other end of th« 
footing for tk 
installed. Thus 

rbine om Wi 


Turbine Generating Units 
in Initial Installation 


are Gener 
generating 

nt at 4000 y 
the throttles is 
mperature 650 F 
S operate con- 
xtracted at ap- 
for process work 
s ipplemented 
boilers throug! 

necessary 

H. Wheels 

the on 
iaving 2250 
one for th 

Both cor 
2-pass type, the 
divided water 
half can be 
Nall remains 
water 1s cir- 
ondensers by 


culating 





3000 KW TURBINE 
GENERATOR UNIT 





of the ; 


show | 


Pian 
room 


Fig. 2 

turbine 

ing the arrangement 
of equipment 


Rice METER PANE 
TURBOJET AIR 
m= —ey EJECTOR 
2 


a 


—~ « 


t} 


and ol! 


Morse 


ire iT Ty tors 
Fair banks 

Figure 
bine 
rangement 
bine control board 


ulating pumps 


t 
a 


These circ 


the n 


house 
river and they 
the 
the operating floor 
push buttons. The 
through the con- 
the control 


stalled in a pump 
take on the 
trolled from 
control board on 


are con- « 


floor 


room 


main turbins 


by means of 
amount o! wate! 
denser is furthe 
of the operators through the agency 
butterfly in the 
lines 


under 


of airloaded valves 


condenser circulating water 
equipped with position indicators 
Each « by twe 
condensate pumps = H Wheele: 
units, and C. H. Wheeler twin bank 


steam jet 


ondense! served 


two-stage alr ejectors 
with inter and after condensers. The 
latter are installed on the operating 
floor opposite the steam ends of the 
On the 


pumps 


turbine generators large 


the 
by 


are 


Allis 


condensate 
2270 (440 


unit 
Louis 


ariven 





motors 
2 shows a plan of the tur- 
showing 


of equipment 


it 


MAIN ELECTRICA 
wiITCHBOARC 


750 -KW TURBINE GENERATOR 
UNIT 


TURBINE 
CONTROL PANE 
- 


i 
METER PANEL 


i ximately in the center of 
the room, convenient to the throttle 
valves of both turbines. A view of 
this board is shown in Fig. 8. The 
five flow and recorders are 
Bailey measuring steam 


small unit by S appr 


the ar- 
The tur- 
noted 


meters 


will be meters 


Fig. 3. (Above) A view of the condenser 
floor showing the condenser for the 750-kw 
generating unit at the left 


Fig. 4. (Left) Another general view in the 

turbine room showing the 750-kw unit and 

the !5-ton turbine room crane. Note fluores 
cent lighting 





view of the 3000-kw turbine generating unit 


In the turbine room there 

30 lamps, arranged in five rows 

six each. These are hung from 
the ceiling which is approximately 
0 ft above the floor. The construc- 


tion oat this ceiuing 


s of interest 


hung from the roof trusses 
above. When the tur- 


as built space above it 


OTN 


is needed If 


if ig storage Hence 
this torm & construction was 
adopted While it provided the 
necessary storage space, it limited 
somewhat the ural lighting of 
turbine room so high level 
orescent lighting was used 
Another unusual feature of this 


rbine roon 


ventilating sys- 

This sy ! s based on the 
heat developed by the 3000-kw gen- 
t t design of the 


ed that some 





637,500 Btu would have to be re- 
noved every hour In order to re- 
ntroduce some 30,000 cfm of air at 
a temperature of 20 degrees below 
the maximum desired ambient tem- 
perature for the machines, which 
was taken as 95 F. This air would 
have to be reduced to approximate 
ly 75 F to maintain proper tempera- 
ture conditions in the turbine roon 

To accomplish this a capillary air 
washer was installed. This reduce 
the temperature of the air from the 
maximum 95 deg dry bulb and 75 
deg wet bulb to approximately 75 
deg wet bulb during the summe 
months. Two axial flow type ex- 
haust fans, each with a capacity of 
10,000 cfm are installed in the wall 
yf the turbine room above the elec- 
trical control board 


The ventilating equipment con- 
sists of the following units: 1 A&R 
30,000 cfm, con- 


Capillary washer 
sisting of housing, sprays, tank 
ipillary filter and eliminator l 
Ingersoll Rand close coupled pump 
120 gpm driven by 3-hp motor; 1 
American Blower; 1 Set of recir- 
culating dampe rs with modulating 
control and thermostat for winte1 
use; 1 15-hp GE Motor, starter and 
push button control; 2 42-in. Axiflo 
type exhaust fans, each with a ca- 
pacity of 10,000 cfm and each driver 
by a %4-hp motor 
Conclusion 

This turbine room, together with 
the boiler plant installed the year 
before, now supplies all the steam 
and electric power requirements of 
the B. F. Nelson plant. It is simpl 
1 design and its roominess and at- 
tractive architectural features are 
conducive to good operation and 
maintenance on the part of the op- 
erators. For handling equipment in 
case of overhaul, a 15-ton Pawli 
and Harnischfeger electrically oper- 
ated crane is provided 

For protection of the generator ir 
Case ol electrical fire a Walter 
Kidde CO. fire extinguishing sys- 
tem is provided. This is designed so 
as to function automatically in 


nr and is installed 


ove tl neat it Was necessary to 














Fig. 9. Elevation of the turbine room showing the building construction 


Fig. 10. (Right) A 
view in the base 
ment showing the in 


strument pir ing 


Fig. 8. (Below) The 
main electric control 


board 





Basic Power Plant FIGURING 


Problem |! wing data were obtained during the test on 4 coal fred 8B. & OW 


A Review for Old-Timers Py ager 
F 161.8; barometer 29.75 in.: feedwater 


A Must for Young-Timers 


Steam pressure 2 
temperature |¥6 


4 


psig. degrees 
water evaporated 


superheat 


43,200 |b 


570 


and refuse 


ombustibie 


n ash 9 per cent 


weight o 
moisture 


f coal as fired, 5520 Ib; ash 
n coal as fired 4.5 per cent 


5 F 
Ls 
4 


dr 3.100; duration of test, 6 hr 


By WILLIAM H. ENGELMAN 


Btu per Ib 
Calculate 


e abs 211.4 4+ (29.75 


0.491) 


226.0 psie 


Mechanical Engineer Steam proses 


a 
392.2 

f steam above 32 F 

196.5 32 


tel steam temec 
Enthalpy per 


heat 


Department of Water & Light 
City of Cleveland. Ohio a feedwater 
er per 
1313 
43,200 
5,520 (1.0 
43,200 5 
50,368 
970.3 


Heat furnished t 


Factor of evar 
Equivalent evar 


Pounds of dry 
a evaporat 


Boiler Calculations 


Actual Evaporation tua 


Equivalent evar 
Equivalent Evaporation 9 5546 
Boiler Efficiency } 
43 200 
5.520 
43 200 
5,271.6 


7 


n 


1,314) 


b of steam 


0.7077 or 


554.0 F 
1,295.8 Btu 
164.5 Btu 
1131.3 Bey 


161.8 
al 


1.16593 
1.16593 50,368 Ib in 6 hr 
0.045) 5,271.6 lb 
7.826! Ib per Ib coal as fired 
9.5546 Ib per Ib dry coa 


970.3 


520 
§.271.6 


ent 


70.77 per 


1131.3 
12.5 
1,431.3 
13,100 


200 


- 70.77 pe 
70.77 per cent 

1131.3 

33,475 


refuse 


243.3 


14.600 9 


100 


fem nn 


ecting f 


7155 or 71.55 per cent 


Comparison of Boiler Calculations by the Heating Surface Method and 


by t 
-_ 


Problem 2 


3 fr feedwater 


s 30 


- foal 


The baromete eading n. Hg 
Calculate 

Pounds 
Enthalpy furnished by the be 
T developed 


Rating 


’ 
ler 
er horsepower 


Manufacturer s 


eating su face us 


he t 
8 
Sauerc 
he pe 
Pounds 
Fact 
E Juivaient? ev 
Equivalent ev 
Values for steam 
Abs 
Bru per 
Btu pe 


YT 
he er 


ih 


‘ 


feet 


noe ating 


f evaporated pe 


n fr and a 


wate 


p 


* evaporat 
af 
ap 
are 


from Keen 
125.3 
quality 


32 


tute steam essure 


t 
t 


p 
f ste 
+ tee 


am at 00 


dwater 2! 


Ib furnished ¢ 


Btu per 
Solution 
300,000 

4 Bty 


) per hr 
500 i 
33.475 


17 


64! sq tt he 
16 300 
2.5 lb water 
1o14 
37,500 
Ls 
13.063 


their 


3.063 
tem f 
er baste ra 


Manu s 


eating surface 


NOTE 


wate 


rating of 
This 


T 
n The 


horsepowe 
s Rating 


rn 


. 


F 


and 


sep 


5§ 2 


; 


32° 


8 Nes 36 


temperature 


at which the be 


unds per 
pounds per square foot per hour 


at 


he Btu Method 


with 3.000 sq ft of heating surface evaporates 300.000 |b of water 


of 21/1 F into dry saturated steam at 125.3 psi 


{ steam gene ated per hour 


Btu per pound 


hr or | 


bhp.) 


s 33.475 Btu pe 


is | 


(970.3 34.5 
{10 sq f heating 
ed per boiler horsepower developed 


surface 


operates 
square foot of heating surface 


ler 
hour pe 
+212 F 


hour 


an & Keyes Thermodynam Properties of Steam 


14.7 140 psie 
1,193.0 
179.0 


10140 


36 


300 boiler 
ating surface ¢ 
378.65 pe 
per sq H+ pe 
970.3 1.04504 
1.04504 39,189 | 


ent 
hr 
b 


per hr 


of water 


3.7865 


h 


3.45 
tings of b« 
all stationary bo 


rsepower on a definite amount 


ers 


method is used for onvenience only, and 


f wate wr 
atmospher 


345 970.3 


34.5 Ib of 


pressure 


33.475 Btu 


per 
dry 
per 


the evaporation 


standard 


‘ 
into 
s eque he 


5.94 Mtg + 833.94 atu (100% ouauity) 


9 


of 


s based on 10 sq ft of heating 
s known 


from a 
saturated 





229.34 635.94 * 0 9919 «827 50 BTU 





al 
| 





| 136.6 
Ll 7 


229.54 + 827.30+ 1056.64 BTU PER LS 
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FEED WATER 
ENTERING 
BOILER 





MEAT FURNISHED BY BOILER (99.19% QUALITY ST) 








Problem 3:—A test on a B & W cross-drum marine boiler gave the following data 
Quality of steam 


Steam pressure 


Baromete 


r 


Fue! oil used 


Duration 
Find 


From Keenan & Keyes Steam Tables 


of test 


209.9 psig 


30 


n. Hg 


5943 |b 


2h 


Feedwater temp 
Fue! Heat Value 
Total water Evaporated 


Equivalent evaporation from and at 212 F 
Actual evaporation, pounds 
Heat output Btu per hour 
Factor of evaporation 


Boiler horsepowe 


Overall efficiency 


Heat of the liquid hy at 224.6 psie 
Heat of evaporation hy, at 


Heat in feedwater above 32 F 


224.6 psia 


{see diagram below} 


per hour 


developed (|! bap 


34.5 


833.94 and 833.94 


168.6 — 32 


Net heat per pound of steam supplied by boiler 
74,898 1056 


4 w 


2 


970.3 


b Actual evaporation 


Heat 


output 


37 449 


Factor of evaporation 
horsepower 3 


Boiler 


64 


970.3 


the Btu per Ib of steam are 


0.9919 


Total 


168.6 F 


99.19 per cent 


19.291 Btu per Ib 


40,780 lb per hour equivalent evaporation 


74,898 2 
1056.64 
1056.64 

9,569,000 


output 


Overall efficiency 


2971.6 


input Ib fuel oil 


39,569 000 


37.449 |b per hr 


39,569 
970.3 
33,475 


000 Btu 
1.0890 
1182 bhp 


Total Btu in steam 


19,291 


per hr 


gene ated 
Btu per hr 


0.6903 69.03 per cent 


Equivalent Evaporation per Pound of Dry Coal at Various Efficiencies 


74,898 |b 


33,475 Btu per hr) 


365.94 Btu 
827.30 Btu 
1193.24 Btu 
136.60 Btu 
1056.64 Btu 





65 
66 
67 
68 


69 
70 
71 
72 


3 
14 
75 
76 





11,500 


7.7038 
7.8223 
7.9408 
8.0594 


8.1779 
8.2964 
8.4149 
8.5334 


8.6520 
8.7705 
8.8890 
9.0075 


12,300 


8.2397 
8.3665 
8.4933 
8.6200 


8.7468 
8.8736 
9.0003 
9.1271 


9.2538 
9.3806 
9.5074 
9.634) 


13,100 


8.7757 
8.9107 
9.0457 
9.1807 


9.3157 
9.4507 
9.5857 
9.7207 


9.8557 
9.9907 
10.126 
10.261 


11,600 


7.7708 
7.8903 
8.0098 
8.1295 


8.2490 
8.3685 
8.4880 
8.6076 


8.7272 
8.8467 
8.9662 
9.0858 


12,400 


8.3067 
8.4345 
8.5623 
8.6900 


8.8179 
8.9456 
9.0734 
9.2012 


9.3290 
9.4568 
9.5846 
9.7124 


13,200 


8.8426 
8.9786 
9.1147 
9.2507 


9.3868 
9.5228 
9.6588 
9.7949 


9.9309 
10.067 
10.203 
10.339 


B.T.U. per pound of dry Coal 


11,700 


7.8378 
7.9583 
8.0789 
8.1995 


8.320! 
8.4407 
8.5613 
8.6818 


8.8024 
8.9230 
9.0436 
9.1642 


12,500 


8.3737 
8.5025 
8.6313 
8.7602 


8.8890 
9.0178 
9.1466 
9.2755 


9.4043 
9.5331 
9.6620 
9.7908 


13,300 


8.9096 
9.0467 
9.1838 
9.3208 


9.4579 
9.5950 
9.7320 
9.869! 


10.006 
10.143 
10.280 
10.417 


11,800 


7.9048 
8.0264 
8.1480 
8.2696 


8.3912 
8.5128 
8.6345 
8.756) 


8.8777 
8.9993 
9.1209 
9.2425 


12,600 


8.4406 
8.5705 
8.7004 
8.8302 


8.9601 
9.0900 
9.2198 
9.3496 


9.4795 
9.6093 
9.7392 
9.8690 


13,400 


8.9766 
9.1147 
9.2528 
9.3909 


9.5290 
9.667! 
9.8052 
9.9433 


10.08! 
10.220 
10.358 
10.496 


11 900 


7.9717 
8.0944 
8.2170 
8.3397 


8.4623 
8.5849 
8.7076 
8.8302 


8.9529 
9.0755 
9.1982 
9.3208 


12,700 


8.5077 
8.6385 
8.7694 
8.9003 


9.0312 
9.1621 
9.2930 
9.4239 


9.5548 
9.6856 
9.8165 
9.9474 


13,500 


9.0436 
9.1827 
9.3218 
9.4610 


9.600! 
9.7392 
9.8784 
10.018 


10.157 
10.296 
10.435 
10.574 


12,000 


8.0386 
8.1622 
8.2859 
8.4096 


8.5333 
8.6569 
8.7806 
8.9042 


9.0280 
9.1516 
9.2753 
9.3989 


12,800 


8.5747 
8.7066 
8.8385 
8.9704 


9.1023 
9.2343 
9.3662 
9.498) 


9.6300 
9.7619 
9.8939 
10.026 


13,600 


9.1106 
9.2508 
9.3909 
9.5311 


9.6712 
9.8114 
9.9516 
10.092 


10.232 
10.372 
10.512 
10.652 


12,100 


8.1057 
8.2304 
8.355! 
8.4798 


8.6045 
8.7292 
8.8539 
8.9786 


9.1033 
9.2280 
9.3527 
9.4774 


12,900 


8.6417 
8.7746 
8.9076 
9.0405 


9.1735 
9.3064 
9.4394 
9.5723 


9.7053 
9.8382 
9.9712 
10.104 


13,700 


9.1775 
9.3187 
9.4600 
9.6011 


9.7423 
9.8835 
10.025 
10.166 


10.307 
10.448 
10.590 
10.731 


12,200 


8.1727 
8.2984 
8.4242 
8.5500 


8.6756 
8.8014 
8.9271 
9.0528 


9.1786 
9.3043 
9.4301 
9.5558 


13,000 


8.7087 
8.8427 
8.9767 
9.1106 


9.2446 
9.3786 
9.5126 
9.6466 


9.7805 
9.9145 
10.049 
10.182 


13,800 


9.2446 
9.3868 
9.5290 
9.6712 


9.8135 
9.9557 
10.098 
10.240 


10.382 
10.525 
10.667 
10.809 








B.T.U. per 


b per dry coal 


970.3 


Effic ency 


13,000 0.70 


970.3 


9.3786 


lb (table) 


CENTRALIZED CONTROLS 


(Continued from page 71) 


cal control room and then to have an 
mmobilized central steam board 
operator for each main turbine- 
boiler unit, with the required num- 
ber of auxiliary mobile operators 

An operator or group of operators 
can care for one turbine-boiler unit 
and ordinarily do a good job in 
case of trouble; but if they have 
more than one to cover, there is a 
chance that any complication of dif- 
ficulties may develop into a serious 
outage 

Many of the advantages of a cen- 
tralized control room may be gained 
and some of the disadvantages elim- 
inated, by have a centralized point 
for the control of each single boiler- 
single turbine located between the 
boiler and turbine at the main oper- 
ating floor level, with the switch- 
board in a separate room where the 
electrical control for several such 
single boiler-single turbine units and 
those of the out-going line would be 
located 

The writer favors this latter idea 
on the premise that a good operator 
should be able to control a single 
boiler-single turbine unit gage 
board, but that anything more than 
this, with present-day equipment 
and controls, does not give adequate 
care in times of trouble. This one 
man must have assistance in start- 
ing the unit and, when the unit is 
running, for circulating through the 
plant. The control board operator 
should be in close contact with the 
other operators 

How Reduce Size of Panels 

Smaller instruments and controls 
are needed for basically mechanical 
operations in order to consolidate 
the many items required and shorten 
the panel boards. This might be ac- 
complished by placing the operating 
mechanism of flowmeter controllers 
near the equipment controlled and 
having air loading pressures or elec- 
tric wires only brought to the cen- 
tralized control point 


LEADING RESEARCH scientists of 
United States Steel Corp.'s sub- 
sidiary companies have pooled thei 
findings and data on high-tempera- 
ture steels. The result is a practical 
new 87-page, illustrated booklet 
“Steels for Elevated Temperature 
Service available through Car- 
negie-Illinois Steel Corp., Pitts- 
burgh, for the use of engineers, 
chemists and metallurgists in the 
power, transportation and chemical 
process industries, as well as those 
interested in the design of jet en- 
gines, rockets, and gas turbines 

The booklet opens with a discus- 
sion of the general principles of ele- 
vated temperature behavior of fer- 
rous metals 

For practical use, the booklet pro- 
vides both tabular and graphic data 
on the specific mechanical properties 
of twenty-one different steels. 





Fig ! General view of the Colorado 
Springs Plant showing new addition under 


construction 


The basic limitation on hydro 
power supply is rain and snowfall in 
the watershed. There isn’t enough of 
t to keep either of the plants—a 
2500 kw high level and a 5000 kw 
low level plant—running at capacity 
If there were enough, then plant 
capacities would need to be in- 
creased to take advantage of higher- 
than-minimum flow periods 

TI sa seasonal peak for water 

* summer, when lawns and 

is require irrigation. Reser- 

irs at high level are built up dur- 
ing winter and spring months to pro- 
vide a larger flow for this summer 
use. Fortunately summer is also the 
peak for power consumption because 


4 at that season a big 
ixe ower visitors swells the 
Pp pulation 

e The power pattern is not fully 

In olora Oo Springs predictable, despite this se asonal in- 

crease, since seasons themse lves 

vary widely. In a very dry summer 

for example, water consumption is 

Further ght » the Pikes Peak power high. and power production good 

supply descr bed in the August 1949 issue since all the water comes from stor- 

age reservoirs that feed through 

both upper and lower power plants 


By ROBERT M. ORMES Likewise power production may be 


high in an excessively wet vear, for 


iter through your when the storage system is full 
; j mes when we can't use it?” water must be run down hill for 

t ! xt ‘ I ! nad T ! li ice of these questions want of a place to keep it upstairs 
1 Around 1905 there It is usually possible to utilize all 

hen the questions high level water for power because 

brickbats and an- the 5000 kw lower plant can handle 

ses who went on so much more than is usually fed 

ng missions after into it. Only rarely are both of the 

and water are 2500 kw units running at full ca- 

1 single admini- pacity and at the same time by- 

dual function of the passing some water. It is in a 

coordinated as medium wet summer that power 

allows production is lower, since town rain- 


i POWER lid we rul 4 


fall cuts consumption and high level 
rainfall goes into storage 

A still more interesting factor in 

the hydro power production level is 

Fig. 3 (Left) The the hour to hou ontrol the engi- 

new duplex electrical . , al ; = nian anne 

ontro! board fe a = 
water consump- 


i spring, most 





of the water needs are supplied by 
the flow streams below the 
high level storage reservoirs. There 
s a tank 130 ft wide and 10 ft deep 
which collects this stream water and 
funnels it into the penstock for the 
5000 kw plant. This tank is allowed 
to fill up during the hours of lowest 
consumption. It is held full 
through the day, when only stream 
flow is used to generate power 
About five pm, when the peak load 
for power comes in, the tank is 
ypened to drain into the penstock so 
that the plant’s full power capacity 
can be utilized at that time 

There is a large economy in a 
plant that can be turned on 
tapered off \ nor the ineffi 
f heat loss 

It is planned to triple the storag« 
capacity at the level of the 130 ft 
. which will increase the 


from 


power 


and 


ency 


tank, a move 


new condenser being lowered 


two cranes 


i of the power timing 

described 

Jesides its contribution to ci 
hydr plant takes care 

two suburban circuits 


REA circuit of its own 


ve their power 


powel tne 
and one 
These cir- 
load ever 
y accented summer! 
than is of the city, and steam 


plant operator are 


glad for this 
hydro pro- 


lable factor ir 


able it in Summer 


ductior t is a val 
moothing elr peak demand 

While the 
power in a very 
proport I the 


hydro plants produce 
useful way, their 
total output has 
from a 60 per 
ago to 


gradually dropped 
cent figure of tw decades 


around 20 per cent now. To take 
care of the rising load, a new 10,000 
kw turbine is being added to the two 
5000's kw units and two 2500's kw 
units now in use in the natural-gas 
fueled steam plant. Progress on the 
construction of this plant has been 
interesting 

First the building’s north wall of 
brick was pulled off and a temporary 
one substituted. Then there was the 
excavation and the pouring of base- 
ment floors and walls and a turbine 
foundation. Next the condenser was 
Then the steel frame fo 
the building annex went up, and the 
mezzanine floor was poured to hold 
various auxiliary apparatus such as 
the air ejector, air coolers, etc. Next 
the turbine floor was poured and 
enough of the roof put on to protect 
the turbine. The turbine was in- 
stalled, the condenser lifted into 


lowered 


Fig. 5. (Above) 

The rotor for the 

10,000 kw 

turbogenerator 
unit 


new 


nto place by 


Fig 6 (Right) Unloading the 
rotor from the “lowboy” 


position and piers built to set it on 
With the turbine being assembled 
and installed, the brick walls started 
up. The final feature of this as- 
sembly will be a cooling tower. 

The building is fortunately situ- 
ated on a hillside. While the “ground 
floor is even with the ground 
at the front of the building, the base- 
ment l 


le vel 


level is even with the ground 
at the back, 23 ft lower, and can thus 
have low-level windows 
There is a possibility that 
hydro-electric power may be added 
to the system, since the water supply 
has been extended to the north slope 
of Pikes Peak, and if this 
the power may be used to pump in 
an additional water supply by way of 
returning its debt to the water sys- 
tem. All of which adds up to the 
fact that the war of 1905 is 
since ove! Sut that’s another 


more 


is done 


long 
story 





Three Thousand Attend 
AIEE Winter Meeting 


Titus LeClair nominated to succeed James Fairman as 
President of the AIEE at record breaking meeting in 
New York. Nontechnical feature of meeting, addresses 
by Sir Ernest Benn of Great Britain and Ex-governor 
Stassen. Dr. Vannevar Bush made life member. Edison 
Medal presented to K. B McEachron. Hoover Medal 
posthumously, fo Dr. Frank B. Jewett 


By ANDREW W. KRAMER, 


Editor, Power Generation 


(MM) « 


membersic % m James Fairman 
Stassen, former governor of Minne 


who aeddressed the genera’ session 


of free men, I should have 
eit impelied to deciine, for I am not 
prepared to accept the only terms 
Government will allow 

I have, in the past 

full share of what I re- 

of the happiest things 

American genius for 

hospitality. But I have always been 
able to meet you on more or less 
level terms. I could, for instance 
ffer a handful of roses, or a box of 
candies, at my own expense to a 
charming hostess. Now, I can only 
ome to you as a pauper, possessed 
t is true a sufficiency of devalued 
English paper pounds but absolute- 
barred from securing, of my own 
ght, the dollars or dimes to spend 

is I myself would like to do. Being 
perhaps, a pig-headed Victorian 
having spent three -quarters of a 
century in another atmosphere, I am 
not prepared to put myself into this 


j 


curious and uncomi 


! ortable position 
With this introduction the British 
publisher launched into a vigorous 


denunciation of the 
f } 


policies of the British labor govern- 


ment, and at the same time, warned 
in the United States who were 
ned to the socialistic form of 
to learn from the Brit- 
Quoting Shakespeare 
Si irity s iortals’ chief- 
enemy Sir Ernest said. “We 
had enough experience ol se- 
to know exactly what it 
A technical claim upon sal- 
wages austerity rations 
bought with Marshall Aid, more 
and more pape money and less and 
less of anything to buy. The absence 
of the natural penalty for failure to 
do one’s duty has reduced output per 
man, with, of course, glorious ex- 
ceptions to tne lowest in all our 
history. Our people have believed 
the promises of 1945 and have con- 
centrated on their supposed rights 
and forgotten their responsibilities 
I think that you may safely con- 
sider that you are very near the end 
of this paint il story 
There are now a few thinking 
people among us who do not realize 
that while it is easy to make ricl 
people poor, it is quite ar other mat 
ter to make the poor ch 
Ex-governor Stassen’s eloquent 
and ably delivered address touched 
ipon somewhat the same basic theme 
as Sir Ernest's but general 
cond 
r the basis of 
ipon the studies 
na Toynbee and 
nended Toynbee’s book 


‘ 


substance of these 


nted. In his study of 


Tovnbee had found 


lallenge 
remained vilizations persisted but 
when they became supreme and re- 


duced all oppositior te practically 





process ol 


learned 
Mr. Stassen, that was 
individuals as 

and it 

Mr. Stassen s 
Ernest Benn’s; under the 
system in Great Britain, the 


f 


a lesson to be 


well as 
was in this re- 


ideas coin- 


f the natural penalty 
one’s duty has brought 
The 
should 
his efforts 
penalized fo! 
ire to exert himself. Throughout 


s a struggle and 


Sastrous consequences 


said Mr 


be ! 


Stassen 
warded for 


r 
should also be 


necessity for this 

d the consequences are fatal 
the best interests and the 
r the individual there 
an incentive to 
should be a 

do so 
reterred 
the present 
in theory 
socialist 
with 
Irom our 
is little 
great A 
to work 
auty 1 ot 


oduction 


toler- 


isoned or sent to a 


impr 


evel I 


liquidated If 
of obliter- 
putting 


then 


route 


but still 
a systen 


incentive 


1 n acceptance 
son Medal pre 


on gave an extremely 


speech 
sentation 


the hn 


mnt f tor, 
account ol story 


research 


simple 
t were firs 
telephone 
pment ol 
similar gaps 
arrestors but 
power current 
yund initiated 
scharge intro- 
At that time 


applied based or 


"Wher 


ve loped with potential 


mpuise ger 


volts or more, invest 

had a tool 
which they could pro- 
the lab- 


equip- 


gators I ne first time 
by means of 
lightning discharges in 


with 


knowledge of 


even tnis 


wave 


duration of discharge, etc 
was meagre. In the meantime 
systems grew and lightning had be- 
the limiting factor in continu- 
service in many 

complexion of 


shape 


power! 


come 
ity of systems 
The the whole 
problem changed in 1924 with the 
introduction of the cathode ray os- 
cillograph, which permitted for the 
first time recording of the volt-time 
amper-time 
teristic 


or volt-ampere charac- 
transient with a 
time resolution of fractional parts ol 
This tool, said 


of a single 


millionths of seconds 
Dr. McEachron, was needed to give 
the study of lightning 
and lightning protection It was soon 
applied in laboratory and field in- 
securing data not 
other manner 
1924 also saw the 
duction of the Klydonograph 
three later the voltage 
both instruments designed 
to record transient voltages through 


impetus to 


vestigations pos- 
sible in 


The year 


any 
intro- 
and 


years surge 


recordel 


Dr. K. B. McEachron, General Electric light 


ning research engineer who received the 


Edison Meda! 


Po- 
frequency of occurrences 
With these in 


ments connected to transmission 


ise of Lichtenberg figures 
and 
also recorded 
operating companies began to 
data to be 
flast} 


hasnovers 


sllect correlated with 
and the phy 


cal characteristics of the circuits and 


trip-outs 
structures involved 

limitation 
were 1925 with the use 
f the Marx circuit which eliminated 
the use ol the 


The impulse generato1 


removed in 


high-voltage trans- 


ormer with its large power supply 


By 1930 several lines of investigation 


had clearly identified, which 
included the of natural light 


transmission 


been 
study 
ning effect or lines 
effects of \ 


yn nes 


wave travel over transmis- 


tests, and the 


f lightning 


laboratory 
leveiopment of types 
tors whose characteristics were 
With the de- 
Thyrite and the 
pes ol 


lightning ar- 


arres 
fixed and pred ctable 
velopment of the ° 
block ty 
with cathode 
thei 
long step forward was taken in the 
building of 


restor aS a 


porous 
restor ray oscillograms 
demonstrating performance, a 
confidence in the ar- 


Con- 


Was re- 


means 
still 


protective 


siderable experience 


quired as well as more knowledge 
before there could be complete con- 
fidence in the lightning arrestor to 
do its job 

The pi 


rapidly 


to change very 
however, in the next few 
In the five-year period end- 


ture was 


years 


ing in 1935, over 100 papers had been 
presented to the Institute by many 
different 
most of the 


members. By this time 
data needed for the de- 
the lightning-proof high- 
voltage line had been obtained. In 
fact, the design of the 287 kv double- 
circuit lines completed in 1936 from 
Hoover Dam to 
good enough sO 


terruptions 


sign oO 


Los Angeles 
that but three in- 
charged to lightning 
the 13 years since 


was 


have occurred in 
the line built 

Our said Dr. McEachron 
is now complete with one exception 
What are the that 
to lightning itself? much cur- 


was 
stor’ 
numbers belong 
How 
long does it what are 


rent, he last 


the wave shapes and how often do 

The problem was to get 
with the lightning stroke 
itself. So in 1937 the investigation 
of lightning strokes to the Empire 
State Building in New York began 
Special oscillographs and 
were which much 
arned about 


they 


occu! 


in series 


cameras 


used, trom has 


been le the characteris- 


lightning in terms of time 


well as 


tics ol 
data on the mech 
lightning stroke itself 

to the end of a most 
demonstration of an in- 


current, as 
anism of the 
Thus, we come 
remarkable 
dustry solving a very serious limita- 
tion in its to the public in 
the short time of about 15 
s through a voluntary mobiliza- 
tion ol its engineering personnel and 


its facilities 


service 
pace ol 
yeal 
once necessary instru 
ments became available 

As usual, the meeting covered the 
field of 
1 


neering in all its 


whole vast electrical engi- 
multifarious aspects 
technical ses- 
sions and 19 conferences. No attempt 
| here to 


dest ription ot 


In all there were 53 

be made present 
the 
but in 


even 
character 
this 
certain ol 


and 


essions 
ue abstracts of 
tne ol mportant 
t to 


papers of in 


tere power engineers will be 
printed. In this issue practically the 
full text of B. C. Mallory’s paper on 
the design and operation of central- 


This 


presented at 


zed control rooms is given 


paper was one of four 
the SeSSIOI 
Tuesday 


have beer 


on centralized control on 
While there 


great advances in the de 


afternoon 


sign of control and regulating ap 
paratus, Mr. Mallory that the 
picture of operating a steam-electri 
power station by one man sitting in 
a smal onditioned office watch- 
a single dial and twisting a single 

} ] 


control | » solve 


probiems 1s still 


said 


air- 
all operating 
only a 
Present day equipment and controls 
ufficiently trouble-free 
even with the best maintenance pro- 


dream 
are not 
gram and are not trusted to oper- 


ate satisfactorily without adequate 


attention 





installed on Station, was constructed on the 

the rate of Androscoggin River at Berlin, N. H 
through- The plant was dedicated in 1948 

A are The third Major adadit on to the 

tai roiling company 8 generating tacuities plo- 

1! hr ) neers a new concept in power gen- 

ips where the eration. This is the Schiller Station 

than 10 hr a 40,000-kw mercury and steam 

t with stean yele generating plant at Ports- 

awced in service mouth, N. H. Two mercury boilers 

each producing 987,000 lb of mercury 

he nominating vapor per hour, two 7,500-kw mer- 

Tuesday, Janu- ury turbines and one 25,000-kw 

LeClair, Assistant steam turbine are expected to com- 


of the prise one of the most efficient fuel- 
of Chi- burning plants in the world 

© succeed Since its beginning in 1926, Public 
President of the Service Co. of New Hampshire has 
atter’s term ex ncreased its production of electric 
from 100 millions of kilowatt 
yproximately 675 millions 

I annually. The 


TY transmission 


GROWTH OF PUBLIC SERVICE CO 
OF NEW HAMPSHIRE SYSTEM 


tribuulo acilities have con- 

been increased to keep pace 

increase in USé according 

| i years ahead in 

d, with partic- 

t the balance 

and water-powe! 

Jacona veneratin facilities required be- 

15.000-kw se « nh rtain water condi- 
rodie Smit! tions o this area 
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‘ and now that th’ plant has switched over to atomic fuel well, in 
short, boys, he's taking over your jobll” 














Questions and A\nswers 





Q & A—THE POWER 
ENGINEER'S FORUM — 
HERE’S HOW IT WORKS 


YOU HAVE a question about some 
detail of power plant operation 
maintenance, design. You can't find 
your own experience 
nor in the books. So you write in to 
our editors. If we know the answer 
we send it right back to you. (Maybe 
we don't know the answer either, but 
we usually know where to get it for 
you.) 

In any case 
tion, signed only with your 
We do not your 


the answer in 


we publish your ques 
initials 


reveal identity 





Engineers who take the trouble to answer your question would 
appreciate some information from you, transmitted through the 
Q & A editor, on how their answers helped solve your problem. 
In doing this, indicate whether or not your comments could be 
published for the benefit of all readers. 


Dozens of engineers write in to us 
giving their answers. We forward you 
copies of the replies as soon as we 
get them. 

You, too, cooperate 
engineers by answering their pub 
ished questions in the same way 

Then, so far as space permits, we 
publish those replies as soon as pos 
sible, so that everybody will learn 
what the others know about the 
problem. We pay well for all answers 
published. And those who answer get 
credit for knowing 

Simple, isn't it? And effective? 
Just ask the power engineer who has 
tried it! 


with other 








Question No. 454 
HOW CALCULATE HEATING COIL 
FOR OIL STORAGE TANK? 

WHaAT Is THE method of calculating 
the size and length of piping or 
tubing for steam coils necessary to 
maintain No. 6 fuel oil at 140 to 160 F 
in various fuel oil 
age tanks, underground 


above 


sizes of stor- 
both 


9 


and 
ground 
Sheboygan, Wis« R.H.B 


Question No. 455 
WILL ALCOHOL 
STOP BRINE FOAMING? 


WE ARE HAVING TROUBLE with foam- 
ing of the brine in our ice cream 
plant. Several engineers have told 
me that alcohol will remedy this 
condition, but I am afraid to try it 
for fear that it will affect the ten per- 
ature of the Has anyone used 
this method of treatment? How car 
I eliminate the foaming? 
Houston, Texas 


brine 


M.C.J 


Question No. 456 
CAN HE CONVERT 24-v d-c MOTOR 
TO RUN ON 110-v a-c? 

I WOULD LIKE to convert a 24-y 
compound-wound 
110-v a-c motor 
it, if that 
tell me how 


diagram 


d-c motor into a 
without rewinding 
Ww ll you please 


IS possible 
The 


itior 


done ? 


ntorn 


this can be 
gives all the 
I have on this motor 


Las Cruces, N. M C.D-F 


Question No. 457 
HOW DETERMINE MOISTURE 
IN COAL SAMPLE? 

IN OUR POWER PLANT, we have 
found that the coal sample collected 
through a standard Sturtevant sam- 
pler crusher shows consistently less 
moisture than samples of the same 


Diagram by C.D.F 
24-v motor he wants 
a-c operation 


showing connections of 
110-v 


to convert to 


coal not run through a sampler 
crusher. This affects the “Btu as re- 
ceived” by as much as 2 per cent 
Have other power engineers dis- 
covered and recorded or charted 
such a difference? If so, what did 
they do about it? What methods of 
sampling and testing for moisture in 
coal do other engineers Use ? 
Pennsylvania R.E.H 


Question No. 458 


HOW OFTEN SHOULD WE 
OVERHAUL OUR DIESEL? 


For SUPPLYING electric power to 
our small factory, we have a 300-hp 
Diesel engine generator set installed 
new about 3 years ago, and operating 
an average of 8 hours a day, 5 and 6 


days a week, ever since 
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This engine has never been shut 
down for a maintenance overhaul 
but gives no sign that it needs such 
an overhaul. The fuel consumption 
remains the same as it was when 
the engine was new; and the in- 
crease in lubricating oil consumption 
is so small we think it negligible 
But we are wondering whether or 
not we ought to shut the engine 
down now and take it all apart to 
see what condition it’s in. Should we 
do this or should we wait until some 
signs of trouble appear? 

We have been following the dis- 
cussions in Power GENERATION and 
PLANT ENGINEERING, its companion 
magazine, on preventive mainte- 
nance and we know all the argu- 
ments about maintaining equipment 
before it reaches a major breakdown 
stage. We understand it is perfectly 
possible that our Diesel cylinders 
may be grooving or something of 
that sort, even though there are no 
outward signs of trouble. 

Is there any general practice in 
overhauling and maintaining Diesel 
engines? For example, should they 
be shut down after a given number 
of hours and all parts inside and out 
inspected? If so, what should be the 
approximate number, of operating 
hours between such maintenance 
periods? 
Quincy 


Mich CDM 


Answer No. 441 


WHO CAN HELP THIS ENGINEER 
PUMP COLD MOLASSES? 
Paugh Commends Worcester 

I wou tp like to have a copy of Mr 
Worcester’s paper on Pumping Vis- 
cous Materials, noted at the top of 
page 81 of the December issue. (Edi- 
tor’s Note:—Dozens of other readers 
have asked for it, too.) 

I have had considerable engineer- 

















24 V 0C COMPOUND 














WOUND RPM UNKNOWN 
NO NAME PLATE ON 
UNIT 


RESISTANCE OF SERIES 
FIELD 2.75 OHMS 
RESISTANCE OF SHUNT 
FIELO 31 OHMS 








Answer No. 450 
WHAT CAUSES BURNER TROUBLE 
AND HIGH DRAFT 
IN THESE BOILERS? 


How Scroggins Cured Similar Trouble 


Plant Electrics 


} 


Epcar SCROGGINS 
/ t Ss rll 


Answer No. 453 
CAN HE USE MOLASSES AS FUEL? 
Fottowinc the d is ! f 
pumping molasses, Question No. 441 
Reader P.F.S the December. 1949 


it 


A breezy but pointed dissertation on the importance of electric juice 
y i Pp | 


together with some slick suggestions about keeping it where it belongs 


By A. E. RICHARDS 


Our Resources 
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A boiler plant represents a sizeable investment... an investment 
requiring the best of protection. Progressive management recognizes that 
one of the most important phases of such protection is the use of an 
adequate and well-balanced program of water conditioning. 

This is the positive way of providing protection... to assure 


economical and efficient plant operation, 


WHA L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water conditioning 

problems including boiler feedwater... cooling water... air conditioning 
and industrial waste treatment. Years of experience have made Betz 

water conditioning service scientifically correct... complete... economical. 
Whatever your particular water conditioning requirements, our staff 

of engineers is ready to serve vou. W. WH. & L. D. BETZ, 

Gillingham and Worth Streets, Philadelphia 24, Pa. 


In Canada: BETZ Laboratories, Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING « INDUSTRIAL WASTE TREATMENT 
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the T21, Miniature 
Frahm Tachometer 


. measures speeds quickly and 
accurately simply by touch 


or permanent mounting 


Oo 


This is the T21 ... the new, low-cost, minia- 

ture Frahm Tachometer which offers all the ad- 

vantages of simplicity, dependability and long 

life of Frahm Resonant-Reed Instruments. It will 

measure the speed of a large steam turbine, 

gyro or centrifuge as simply and easily as that 

of fractional hp motor-driven equipment. Just 

touch the casing of the machine or mount the - 

instrument at some convenient location. THE 121 MEASURES SPEED 


The T21 operates on the Frahm Resonant-Reed SUAPLY BY TOUCH... _.. OR BY MOUNTING 
principle wherein tuned steel reeds respond— ON MACHINE 

by resonance—to the slight vibration of the ma- 

chine against which the instrument is held or on Choose The RPM Range You Meed 
which it is mounted. That is all there is to it. Cataleg Ne. Range || Catalog No. Range 
The instrument has no parts to wear out, needs 2412 1000 te 1500 2445 4000 te 5000 
no maintenance, imposes no load on the machine cos a a = — —_ ano 
under test, nor can it be damaged by over- 2424 2000 te 3000 2472 7000 te 9000 
speeding. And, the T21 is available in 11 various 2436 3008 te 4000 thd 9000 te 12000 
ranges to suit your needs. Whether for shop or SEE to SAS Il __ Spociel Ronges on Request 
tool kit use, you'll want this low-cost, precision- Accessory Prices 

made, yet rugged tachometer for your speed 
measuring problems. 























MOUNTING BRACKETS 











CARRYING CASES 


Sead a Your Febricold Case for 1 inst............ $1.50 
Onder “Today { . 


“Discounts in quantity 1316 Arch Street, Philo. 7, Pa [] Cheek Enclosed 











Send me the following Miniature Frahm Tachometers 


JAMES G. BIDDLE CO. NIE 


Cases (Cat. Nos.) 
Electrical & Scientific Instruments 
[] |! should like to know more about the 121. Please mail without 


1316 ARCH STREET, PHILADELPHIA 7, PA obligation your bulletin 31-35 PG 
NAME 
COMPANY 
| ADDRESS 
t ciTY ZONE STATE 


o 
o 
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Aectston bile FEED PUMPS 
Satiofy YOUR BOILER’S APPETITE’ 


* FOR THE SMALL APPETITE 
19,000 to 165,000 Ibs. per hour 
VertTicAL—Type WBF : 
DiscHARGE Pressures: 100 to 2000 PSI 


* FOR THE MODERATE appetite 


45,000 to 475,000 Ibs. per hour 
Type JBF 
DiscHarGE Pressures: To 1000 PSI 


* por tHE PRODIGIOUS appetite 


To 1,200,000 Ibs. per hour 
Tyres ABF and IBF 


DiscHARGE Pressures: To 3000 PSI 


TAILORED TO YOUR SPECIFIC 
BOILER NEEDS PACIFIC 
FEED PUMPS ALSO SATISFY: 
YOUR PLANT ENGINEERS... because they 
require minimum attention and maintenance; because they are 
precision-built from materials selected for high resistance to 


corrosion-erosion and because they are balanced dynamically and 


hydraulically to eliminate vibration and excessive wear. 


YOU, THE OWNER... because of their dependability; sustained 


efficiency and low cost of operation and maintenance. 


PACI FI c Write for Bulletin 109 
Spee Syme Pacific Pumps inc. 


PU M PS HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bidg., 122 E. 42nd St., New York #& Offices in All Principal Cities 
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New Wing Forced Draft Blower 
Incorporates both turbine and 
electric drive in one unit 


With the new Wi | t jives adequate control with turbine 

Draft Blower you « : irive and the Wing Voltro!l Vanes 

tween turbine and elect arin ' ! tpacity regulating dampers) permit 

J tpacity regulation when constant 

speed motor is driving Automatic 

peration may be arranged with com 

bustion.control system. The unit is ex 

tremely mpact and may be adapted 

either vertical t horizontal dis 

either mot charge. Installation is simple, easy and 

the other is idl economica It is shipped completely 

s possible ir usembied and aligned, ready to bolt 
tive Throttling to the foundati 


Write today for further details 


L. J. Wing Mfo.Co. 


Executive Offices and Factory: 64 Vreeland Mills Road, Linden, N. J. 
Canadian Factory: Montreal, Canada 


OMEN CRN RE LER 


DUAL-DRIVE 
BLOWERS 


other a 20 hp. Each of these motors 
were tested for input, the test bein 
made with each carrying its norma 
load and a second test with the 
motors operating under friction load 
only. This developed some rather 
startling data, in fact the results 
were so unusual that a second test 
was made which included a com- 
bined test of both motors running at 
the same time 

This second test substantiated the 
first and showed that in the case of 
the combined operation the friction 
load amounted to 65 per cent of the 
total and that with the 75 hp run- 
ning alone the friction load was 60 
per cent of the total load on this 
motor while the 20 hp motor showed 
a friction load of 30 per cent of its 
total load. It is evident that here 
was a condition that was taking a 
heavy toll in the way of lost energy 
for which the management was com- 
pelled to pay in the form of power 


bills 


Condition of Transmission Equipment 


An examination of the shafting, 
belt bearings, pulleys, etc., composing 
the power transmission equipment in 
the mill, disclosed one of the worst 
conditions that could be imagined 
It developed that even though this 
mill had been in operation for many 
years, practically nothing had been 
done in the way of maintenance 

It was found that many of the sec- 
tions of line shafting were out of 
alignment and that for most part the 
bearings were not being properly 
lubricated, and that the belts as a 
whole were not being properly cared 
for Likewise, many of the belts 
were operated on close pulley cen- 
ters where the ratio of pulley diam- 
eters were extremely bad and 
which called for many of the belts 
to be operated so tight as to cause 
excessive friction losses. In some 
places, settlement of the bearing 
supports was so pronounced as to 
throw long sections of the shafting 
out of alignment. The coupling on 
the main line shaft on the second 
floor of the building was in such 
condition as to cause a severe wob- 
bling of the shaft which was clearly 
evidenced by the shaking and vi- 
brating of the hanger bearings 

Only a few of the bearings were 
protected against the entrance of 
grit and dirt and the oil had not 
been changed in the oil wells since 
the mill had been in service. In some 
cases, belts were used that were too 
small to transmit the required power 
without their being operated as tight 
as. fiddle-strings To overcome 
troubles due to belt slippage a sticky 
belt dressing of questionable qual- 
itv and utility was being used. This 
only made an already bad condition 
worse 

Belts were observed running off 
to one side of many of the pulleys 
indicating that in many cases the 
driving and driven pulleys were not 
in alignment In some cases wood 
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Grinnell welding fittings 
and forged steel flanges 


Write today for your copy 
of the entirely new 
Grinnell Welding Fittings 
Catalog. 


“ee GRINNELL 


Grinnell Company, Inc., Providence 1, RI. Warehouses: Atlanta *Buffalo *Charlotte *Chicag 
Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Pocatello * Soc 


POWER GENERATION— Chicago, ii! 





For EFFICIENCY, ECONOMY and SIMPLICITY 
of operation install an Anthony Oil Burning 
System. Anthony Systems are engineered to 
your job... designed to meet the variable 
conditions of each installation. This Wash- 
ington, D. C. laundry is steadily operating 
at an average overall evaporating efficiency 
of better than 80%. 


Are you interested in cutting fuel consump- 
tion and increasing heating efficiency? Our 
engineers, widely experienced in Industrial 
Heat Treating Systems will be glad to dis- 
cuss your heating problem and design the 
opporatus for your specific needs 


™AR NTHONY COMPANY 


47.33 FIFTH STREET 
LONG ISLAND CITY 1,N.Y 


Representatives in Principal Cihes 
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Which of these 
Orrective Chemicals is Best 
for Your Power Plant? 


[_] Akon 


An effective oxygen ab- 
sorbent and sludge coag- 
ulant for boilers, either 
internally or externally 
treated 


[| No. 26 Internal 


Treatment 
Used as oxygen scaven 
gerand sludge dispersive 
agent for boi either 
internally or externally 
treated 


[] No. 160 Series 


A liquid formulation of 
the volatile amines for 
corrosion control in con 
densate return systems 


lers, 


Water Conditioning 


MV EQUIPMENT CHEMICALS - SERVICE 


[__] Akon Bricks 


A solid composed of 
Akon and softening 
hemicals for internal 

nt in low to me- 


yressure ranges. 


[_] No. 30 Series 


Pow 1 


combining all of ther 


red formulations 


essary sottening chemi 


} 


cals with an organic dis- 


persive mate rial 


[|] AC Anti-Foam 


An effective formulation 
to overcome amagi 
foaming in boilers ope 


ating over 150 psig 


[[] Silimite 
Effective high magnesi- 

lime for 
silica reduction in con 
nection with a hot pro 
ess soda softener. 


[_] No. 40 Series 


Powdered formulations 


for scale 
control as supplementary 
treatment for boilers in 


pre $sure range Ss. 


an i corrosion 


rve 


by Allis.Cha| 


stry 


you Il get prompt 


Its with Allis-Chalmers 


¥, Call your 
mers office! 


[_] No. 20 Series 


Powdered formulations 
designed to control ex- 
essive scale and corro- 
sion problems in plant 


cooling cycles. 


[_] No. 60 Series 


Powdered formulations 
for inhibiting corrosion 
in brine and circulating 
water systems and low 
pressure boiler plants. 


near. 


MILWAUKEE, WIS 


Gentlemen 


on the following chemicals 


Stote 


ALLIS-CHALMERS, 953A SO. 70 ST 


Please send me specific information 


City 
See ee eee eee 


a 0 
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How to Replace Standby Storage Batteries 


n d and replaced with cells 1 to 6 

. . . f the new battery 
Without Service Interruption Cells 1 to 6 of the old battery are 
placed on the floor and connected 
n series so that they can be used to 

*ROM TIME TO TIME it be , tage t othe maintain a full circuit in Step 4 
k nece a t ‘ t milar t Step 2. How- 
ave been \ n this case when cells 7 to 12 
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il as those 


ld batt cing « 


apparent 
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New $8,000,000 
West Central Heating Plant 
Washington, D. C. 


Vi Served By ’ 
ADDITIONAL ORDER NOW BEING 
ogt FORGED STEEL {227108AL on0ER Now seins 











SECTIONAL HEADER Principal Data, Each Unit 


220,000 pounds steam per hour capacity 


Steam and water drum is fusion welded 
and designed for 400 pounds $.W.P. 
Sinuous forged steel tube headers. Woter 
cocled furnace walls 


HENRY VOGT MACHINE CO. i ice Pitas 2 tteclaae 
Lovisville 10, Kentucky Chicago » St. Louis + Dallas 
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WIDOW’S CREEK 250-MW 
STEAM PLANT FOR TVA 


PLANS FoR a 250,000 kw steam- 
electric generating plant, to be built 
near Bridgeport, Alabama, where 
Widow's Creek enters the Tennessee 
River, are being made by TVA. This 


egarded as a key development ir 


defense projects 


} 
en 


and air resea 

The initial installation at Widow's 
Creek is planned to consist of two 
125,000-kw turbine 
will supply energy to replace that 
iow flowing into the area from the 
rthern section of the TVA sys- 
em, thus leaving more power in the 
Oak Ridge area for AEC require- 
ments. Also, it will help to meet 
major new off-peak demands for 
TVA power for the Air Development 
Center near Tullahoma, Tennessee 


generators. It 
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COMMONWEALTH SERVICES, INC. 
FORMED 


NEW ORGANIZATION, Common- 
vealth Services, In has been 
formed upon the dissolution of The 
Commonwealth & Southern Corp 
This organization is « ymposed of the 
engineering and technical staffs that 
many years provided a 
to affiliated com- 

Commonwealth 


have tor 
variety f *rvice 
panies of the forme 
& Southern Corp. The new company 
wholly owned by its employees 
and is now prepared to engage in 
ral practice. Engineering work 
handled through its sub- 
ympany, Commonwealth 

ates Ink all 


directors are 


whose officers 
registered profes- 

ngineers 
‘ommonwealth engineering serv- 
for public utili- 
ties, industries and other organiza- 
tions and full information about 
them may be obtained from George 
C. Daniels, Chief Mechanical Engi- 
neer, Commonwealth Associates 
Inc., 212 W. Michigan Avenue, Jack- 
son, Michigan. J. H. Foote is in 

e 


f engineering with Ed. F 


available 


ices are 


charge 0 
Dissmeyer, as general staff engineer 
George C. Daniels, chief mechanical 
! Russell W. Parkinson, as- 
sistant chief mechanical enginee 
Her F Jehre . mechanical de- 
gn: R. I. Olsor Howard 

Whit- 

North 


‘ Lineet! 


power! 

equip- 

Sinsk bio | momic 

, Hartman, station 

E. Waits, transmis- 

nd Harry R. Wall, dis- 


addition to the engineering 
ices Con TY onwealth Services 
offers general consulting, re- 
rts, investigations, rate research 
chasing, merchandising and a 


ety of other services to industry 





Prefabrication accuracy is an essential 
“MUST” to assure a proper fit and eco- 
nomical operation. Navco’s 40 years’ ex- 
perience in fabricating assemblies in all 
sizes and for all operating conditions is 
your assurance of such accuracy. 

Consult Navco for your next piping job. 


NMAUVEO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA 








Better Engineering Can Reduce 
Small Industrial Steam Plant Costs 


Unsound Methods 


CotumBia UNIversITY has laum 


rst phase of a long-range 


Campus The 

I the purchase of 
building on West 125th Street 
idjacent to Riverside Drive, from the 
Sheffield Farms Co to be used for 
engineering 7 ons requiring 
eam, retrigeration rg amounts 

vater and the 

plans are now 
iew Center, t 
adjoining the 
ing. Structures 
disti iv et fully func- 
designed to suit the engineer- 
yiects to be rried on in the 
This Center is intended to 
de not only a research labora- 
but an excellent training facil- 


for top-flight engineers, where 


I 


neering and other industrial and 
iness firms wil be able to find 
ous kind of talent they re- 


r expanding 


DORNBROOK, general con- 
ower Plant Department 
, Power Co., Mil- 
i awarded the 

hest honor of the 
standing engineering 

i a and opera- 

zed fuel combustion 
Dornbrook received 
Hono Night 

ety 70th annual 

n December 


neering 
a lake 
posi- 

ty and 


gener- 


pulver- 
of stean 
service 

the pio- 
in, and oper- 


al-fired power- 


COMING EVENTS 


ASME—©O & Cia Pow D t 
I ait H Balt 


ial Midwest Power 


held at the Hotel 


Meeting f The 
Eng neers 
Washing 


nference 
ety « 
Memorial 
¢ < 





Exclusive in the 


VALMONT TYPE $ 
DUST COLLECTOR 


High coliection efficiency in the ultra-fine dust range 
below 20 microns was the goal attained by Prat-Daniel Cor- 





poration with the introduction of the Valmont Cyclonic Tube 
the tube with a high, narrow inlet 

The advantage of this patented inlet proportion design 
is that it reduces the radial distance of travel of dust particles 
as they spiral downward. Ultra-fine particles, entering the high, 
narrow inlet of the Valmont Type S Tube near the center, have 
less distance to travel to the tube wall and a greater percentage 
of them will reach that wall before the downward spiral is ended, 
without excessive tangential velocities normally required 

As dust codes become more stringent, the high mechanical 
collection efficiency of the Valmont ‘Type S becomes more im- 
portant. Due to a series of design improvements,,the Valmont 
Type S Tube offers improved aerodynamic flow, increased 
capacity per tube with resulting decrease in space require- 
ments, weight and price 

Valmont Type S Tubes are shipped in ‘‘uniblocs”’ of 15, 


20 or 25 tubes each, materially reducing erection costs. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 


Offices in 28 principal cities) 


Canadian Affiliates 
T. C. CHOWN, LTD., 1440 St. Catherine St. W., Montreal 25, Quebec 


PRAT-DANIEL CORPORATION 


83-3 WATER STREET EAST PORT CHESTER, CONN. 
DESIGNERS AND MANUFACTURERS OF POWER PLANT EQUIPMENT FOR OVER 25 YEARS 

eae 
poate | THERMOBLOC 
a) Dust PLATE TYPE INDUSTRIAL 


COLLECTOR AiR HEATERS DIRECT-FIRED 
UNIT HEATERS 


FAN-STACK 





This 


the leaders 


Electrical Engineers’ Handbook, Volume 

Flectric Power t n-Chief, Harold 

nder, with W r Mar as < 

t t 1 pages, 99 
r nd 


. 
Pump Questions and Answers 


Kara ‘ 





INSTALLATION DATA 
INSTALLATION 


9th Street P 
ew y r} City T 


MANUFACTURER 
I ter Wheeler 


165 Broadway 


Monel Tubes have ee nate | 


e = te 
dvantages in Boiler Feed-we ats — 
a hy 


— 


LOCATION 
— 
ne Two of the illustrated, closed-type, 
el-tubed feed-water heaters will 
between boiler feed 
jiler. (Three direct cone 
n the line before 


Foster Wheeler Corporation designed and built the above boile1 
feed-water heater (and a mate) for the 59th Street Power Plant of 
the New York City Transit System, to specifications set by Burns 
and Roe, In¢ 


OPERATING CONDITIONS 


And into each heater went 550 Monel” U-tubes insurance for 950° F., 1250 psi at turbine throttle, 


FIRST-STAGE MONEL-TUBED HEATER 
Here are some of the reasons why Monel was specified in place ’ 


long, efficient service 


150 ps 680° F. bleed steam 
of more commonly-used metals hell. Outlet water temperature: 


14°k 
1. Higher mechanical propert 


lighter gauges can b - d . SECOND-STAGE MONEL-TUBED HEATER 
corrosion resistanc whic eana lone: ' Use 900 psi, 860°F. bleed steam 
OL we ie |. Outlet water temperature 


I 
WATER PRESSURE IN HEATER TUBES 


000 psi de 


downtime 


WATER VELOCITY THROUGH HEATER TUBES 


feet per second 


CAPACITY OF HEATERS 


693.000 pou vater } 


Consider Monel the next time you design, install or re-tube a heater EMBLEM. OF SERVICE 

No other metal offers so many advantages for this use. For more Fivcin 

information on Monel heater tubes, write to P. F. Sheridan at Inco ——— 

THE INTERNATIONAL NICKEL COMPANY, INC. © 67 Wall Street, New York 5, N.Y. 
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Composition for Technical Students 
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lamic and Heat 
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Papers Presented at 42nd Annual Meet 
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GOLDEN-ANDERSON 


Throttle 
Throttle and Automatic Engine Stop Valves by Golden 
Anderson have saved manufacturers many thousands of 
and 
dollars in property and personnel damage from run-away 
engines and turbines. These valves are completely auto 


matic, but a remote control attachment is included to Automatic 
permit manual operation for sts and cther purposes erences 

When handwheel stem is run up, the valve will automati 

cally open to admit pressure into engine or turbine, thus : 

permitting easy return to engine operation. For complete engine stop 
information on the n > 1 1500 types and sizes de 


signed and buil y nderson, write for new 


catalog today Valves 
4) GOLDEN-ANDERSON Valve Specialty Co., KEENAN BUILDING, Pittsburgh 22, Pa, 


tit 








.- 
Plain Concrete 


rhe Story of Magnesi 


. . 
lation and Maintenance of Flectri« 
and) Communication § Lines 


al F 





WHERE TO USE LUMNITE 
IN POWER PLANTS 


subject to abrasion from the 


OU minimize corrosion and lining 
abrasion when you line your coal. Maintenance costs are re 


oal bunkers with concrete made duced. And, because LUMNITE- 


vith LUMNITE calcium-aluminats based concrete reaches service 


cement strength in 24 hours or less, outage 


In lining bunkers, *’"LUMNITI time is kept to a minimum. 
cement protects against the corro For coal bunkers, resistance to 
abrasion and corrosion is the out 
standing feature. In other power 
plant applications... flues, chim 
neys, ash pits... LUMNITE linings 
provide high structural strength 
high heat resistance and low 


ve action of sulphurous water 
leached from coal. Applied with a 
cement gun, dense LUMNITI 
based concrete prevents corrosive 


water from working in between the 
ning and the steel plus 

Factory-prepered mixtures of LUMNITE ond lougher, smoother surfaces re thermal conductivity. Send for fur 

selected aggregates. Mixed with weter on the . 

job, cost into ploce for door linings, arches it from the monolithic, one-piece 

bofies, fursece wolls. Special shapes con be construction of LUMNITI Ab 

cast in molds, ready within 24 hours. Costables 

to meet different temp * and A ‘nce of joints means le wear on l’niversal At 

needs ore mode by monvlacturers of Refrac- 

eer ee oe Specify castables made with LUMNITE 


ther information 
LUMNITE" is the registered trade mart 
the « im-aluminate cement manufa 


Cement Compan 








Lumnite Division ‘ 
UNIVERSAL ATLAS CEMENT COMPANY 


135 EAST 42nd STREET + NEW YORK 17,N. Y. 





“THE THEATRE GUILD ON THE AIR" — Sponsored by L. S. Steel Subsidiaries— Sunday Evenings— NBC Network 


113 





NEWS 
THE FIELD 


12th MIDWEST 
POWER CONFERENCE TO BE HELD 
APRIL 5-6-7, 1950 


MINARY PR 
MIDWE 
YNFEREN 








UNLIMITED SERVICE-LIFE 
is just ONE ADVANTAGE of 


5 


HANCOCK 
INTEGRAL 


STELLITE 


SEATS 





HANCOCK 
WELDVALVES 


give you these 
PLUS FEATURES! 


~ 


When you install HANCOCK 600’ WELDVALVES... 


assured of freedom trom 


t! kor Hancock’s integral 
between body and 
! They guarantee 


t the equipment 


You can depend upon your Hancock Distributor for prompt service 


‘te! HANCOCK Jalvzes 


A PRODUCT OF 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


x NI JOON 9 


<< 





PAUL R. DUFFEY ELECTED 
FELLOW OF ASME 


WILLIAM F. RYAN 





Jean 
Corp wauke 

W. A. Re 
IMO-DE I 


nas been 


al Products Divi 


i 


ppointed assistant to th Determine Combustion Efficiency 


president 
Mr. W. A. Neumann, Jr. controlle 
f tho company, has tose eapelnied By Accurate Measurement of CO, 
acting manager of the IMO-VDe Laval 
Products Division, but will 


11 
t ntrolletr 


Cart E. Mutter has joined the ' h, ha 4 
ngineering staff of the ndustriz = 


eng ec ng 
De 


partn ent of Combustior Engi- ‘ 
neering-Superheater, Inc. Mr. Miller HAYS PORTABLE 


vas tormer technical advisor 


aay Gk Ged ta ak GAS ANALYZER 


gas, and petroleun technology at 


Battelle Memorial Institute and ' Every power plant needs this handy 


erved as spec al consultant on fuel 


to the Economic Cooperation Ad ‘ ' Hays Portable Gas Analyzer or Orsat. 
een on in Europe. = It gives you a quick, accurate test of 
An engineering graduate ol! ne 

Lniencalie of Cinsinnadl. Mir. Mille flue gases for CO2--one of the best 

was associated 8 years with th ‘ known ways to measure the efficiency 

Potomac Electric ‘o I 

three vears with ( 

ina Public Service Co. During rid on your CO» Recorder 

War II he serv 

Chief of Engineers of the . Hays offers several styles from which 


partment as 


of your fire. It also serves as a check 


cain oat akin ; to choose from the single chamber 
itil ties brancl to the multiple unit that analyzes for 
oan Pg ibe nan CO, O» and CO. All sizes 

erves on the executive ymmittes immediately obtainable. Send for 

. —_ — Fuels D a Of UM new catalog (Publication 47-668) 


and the helpful booklet 


“The A-B-C of COz.” 


ol- 
and 
the 


"1950. He will cons on antomatic 
riod as avi HAYS CO. RECORDER 


To most boiler room operators this is 
the dependable ‘'stand by’’—-the Hays 
CO> Recorder or Combustion Meter, 
permanently mounted and automatic. 
Every two minutes throughout the 24 
hours it makes a combustion analysis 
and records its findings on a 10-inch 
chart. It also records draft and flue 
gas temperature: The Hays Com- 
bustion Meter operates entirely by 
water on the true Orsat principle of 
volumetric measurement and chemical 
absorption — and is virtually infallible 
Its interesting story is in Publication 
47-550—-send for it 


THE HAYS CORPORATION, MICHIGAN CITY 7, INDIANA 








»\ cer r T ny yuntries, and 

° ° lurir d uw Il formed the 

Man-nOUr JOD GONE IN ee oe ek: 
trons at nov be ng applied for 


plastics and other 
ndustrial proc- 


only 4 hours ie: 2 ee, 


» and televisior 


ron is another 


r with a aut m : c . - ol rmdectric 


pro a r addition to 
gull } nting n Radio City 
Sic al mi “ ‘ork. His latest 
! nti elating o the caesium 
tiher I nve ng alternating 


‘ 


an - 0 e i has er varded 92 patents 
t ll w born at Southington 

‘ont a tt nded Yale Unive 
ty, graduating 1905. Continuing 
Seat S I st-grad tudle he received 

craper I from Yale in 1909. Afte 

nis 1 ti I phys s first as in- 
ne é protessor, at 

lf you operate any of the boilers listed below, you can't afford to be without b dberelee ence 5 Anas “ay oe be 
a ROTO Hand-hole Seat Scrapper ee ‘-& Research 


a researcn 


A Pennsylvania manufacturer reports that it formerly took three men 2 to 3 tant d on * pera a 
days to clean inside cap seats on a Keeler Boiler header. Now, with a ROTO 
Hand-hole Seat Scraper, one man does it in four hours, besides doing a 
better job 


| 
| Se 
This simple, hand-operated tool is equipped with retractable knives mounted ae ; 168 3 


—— 


on the end of a revolving spindle having a bearing in a substantial yoke. 
An adjustable spring automatically maintains tension on the knives, sufficient 
to remove all foreign matter but not enough to cut the metal. A few turns to 


the right and the iob is done A half turn to the left releases the tool. FREDERIC N BUSHNELL 
Write for bulletin and prices | é 

gineering 

1945 recip- 

Award ot 

ol Ne \\ 

Massa - 


Decor 

st rved as 
rragansett 
charge ol 
iction and 
ind at the 
manager ol 

s Engine Co 

cit Island [ 
ted Traction 
iburban Railway 
Water Co., and 
er & Newport 


147 Sussex Avenue Newark 1, N. J 





SAMUEL FERGUSON 
SAMUEL Fercuson, 75, chairman of 

f Hartford (Conn.) Ele 

( ‘ Co., died Feb. 10 while 
acationing at Lake Wales, Fla 
Considered an expert on electric 
itility management and rates, Fer- 
guson had been a frequent witness 
at Federal Power Commission hear- 
ngs on rate cases and public vs. pri- 

vate power issues 

He was a past-president of the 
Association of Edison Illuminating 
Companie a trustee of Edison Elec- 
tric Institute Westert Massachu- 
e ‘ompanies, and Trinity Col- 
> h alma mater: and a director 
Arrow-Hart & Hegeman Electrix 


ree Hartford insurance com- 


t 


and other firms 
who also served as 
£ Connecticut Power Co 
New Londor started with General 
Electric Co. For 12 years he worked 
nd the late Dr. Charles P. Stein- 
and W. R. Whitney, forme: 


of the research laboratory 


Ferguso! 


president 


h engineer and consult- 


joined the Hartford company 
n 1912 as \ ce-president and became 
president in 1924. In 1946 he retired 
t chairman of the board 
Under his leadership the company 


gained a reputation tor pioneer de- 


oO become 


velopments n engineering, operat- 
ng pract and commercial 
public relat t p y] eS 


FREDERIC ALAN SCHAFF 
Freperic ALAN Scuarr, chairman 
the board of Combustion y 
neering-Superheater In died at 
home, 27 Masterton Road, Bronx- 
New Yi K oO! T lesaday eve- 


{ 65 


own in both 
Mr. Schaff 
numerous ¢ 
ng equipment 
ts included beside s 
Engineering - Supe 
ma-Hamiltor 
Lummus Co I 
ctor; The Superheate1 
Amer- 
‘o., president and di- 
r Preheater ‘orp 
lirector - . 


t ar d director 


the bove companies 
attended Culver Mili 
and Purdue Univer- 
he graduated i 
neering in 1907. He 
f Sigma Chi frater- 
elected to Tau Bet: 
ng traternit 
as a Fellow ot the 
ety of Mechanical En- 
member of The New- 
, y, Academy of Political 
Iron & Steel Institute, the 
f the U. S., Society 
ts and Marine En- 
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YOU CAN 





i 


USE A DART ~ 





anes 


AND 





OVER 


ae a od ~ pinta et, 
OVER A 


GAIN 


The True Ball Joint 


Makes Possible 


Repeated Use 


A Dart Union is the economy — the money saving — union, 


for you Can use it in many successive installations. Because the 


two bronze seats are spherically 
without excessive wrenching. You 
the seats to get tightness. After 


ground, a Dart closes tight 
don't need to jam or stretch 


use, 


it uncouples easily — seats are unin- 


jured — ready for another installation. 


Insist on DART UNIONS 
for true economy. 


E. M. DART MFG. CO. 


PROVIDENCE 5, RHODE ISLAND 





EVERLASTING 


Boiler Blow-off Valves... 


Teamed Up For 
“EVERLASTING” 


EVERLASTING 


coms throughout the 


ilves have long 
Now their su- 
EVERLASTING 


Blow-off 
country 
these 


teamed up in new 


HERE'S WHAT YOU GET WITH THESE NEW DUPLEX UNITS 


Sealing Valve {shown on left of unit) Blowing Valve (shown on right of unit) 


e! pperated yy @ Scraight-way or angle types to 


select trom 
withst ind 


om force 


Strength repeated 


to erosion 


ermi lodg gyment 


ning 


ovide an 
repe ited 


iried 


EVERLASTING 


i 
AS TING, D 


slied separately 


lete EVERLASI 


cost 


IVERI 
maintenance 


omplete information 


EVERLASTING VALVE CO. 49 FISK STREET, JERSEY CITY 5, N. J 


Everlasting Valves = 


Jor everlasting protection 


HELPFUL BULLETINS 
he finned ¢ 


MISCELLANEOUS 
129 ' ary “Their Fuels | Lubricants 


a we 


Control 


130 st 


A H ¥ Pr ‘ 
132 ir an ing ew ~ 


4 


at Exchangers 
x 49. 8 pp. | 
mner 





CATALOG 
LIBRARY 


This monthly list of the latest standard cate 
gs and bulletins is designed to aid the 
engineer in maintaining his permanent cata 
g file of engineering data. The items 
sted, unlike those under Helpful Bulletins 
will appear each month except for additions 
and deletions determined by space require 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
nm requesting these copies 





BOILERS AND AUXILIARIES 


1 Card Max 
20 imum allowable wo 


for water tube and fire 
mplied in a idy referenc 
al Data Card N 113 A 
sures in pounds per square 
seamiess and electri resistance 
arpon stee: tudes or nipples for different 
di ameters ar -- poses of tubes conformin 
‘ AS cations Chart 
inted on 
binder 


Working Pressure Data 


etter-size pages \s pr 


and punched for use Ir ‘The Bab- 
ck & Wi 


Bu ! 
acturer 





You save 40% if you buy these 
practical engineering books this month 


This is the last month of our book clearance sale. All are new, fresh copies and 
the only reason we are offering them at these bargain prices is that our bindery 
recently shipped us far more than our normal requirements. A full 40% off usual 
prices on any of the following books if you order now. Your order must be sent 


to us direct—not through a bookstore or agent. 


USEFUL IDEAS FOR PRACTICAL ENGINEERS $1. 50 
POWER waren was $e. 50, Now $1. 50 OPERATING POINTERS was $2.50, Now 

A “how” book by the edit staff of wer Plant Engineering An excellent comp ‘ by Power Plant Engineering editors 
furnishing hundreds o | on bole tokers, fuels, boiler »f practical point sertaining ¢t lectrical equipment turbines 
peration, h ouet ter refrigeration operation and mainte ind engines, condensers, pipit pumps « It shows you why 


nical power transmissior ; d 
things ire 


1ance, me 

SECTION HEADINGS—Boilers, Furnaces, Stokers, Oil Burt 

himney and Stacks, Forced raft, Boiler Operatio 
Water, Boiler Operation Prol 1s, Water for Px P 

Fuel Purchase, Refrigerating lant apacity, Refriger Factor Electric ring stribution Circuits Fluorescent 

lant a Maa Brine mgr ‘ nditic Tro Lighting, Transformer trical Plant Kinks, Safety Precau. 

ng lant Maintenance echanca ower ransmis Ries ilies a > Bead a me » Kink Hot W } 

n. 240 pages, 6x9, 125 illustrations, tables and charts. <5 E " - ti a ates 


; | 
me t 5 noney and secure the best results 


CONTENTS—-Stean u 1€s Steam Engines, ondensers, 
iping, Valves, Flow ‘Mea irements, Generators, Motors, Powet 


und Steam Pumps. 2 pages, 6x9, fully illustrated, cloth 
binding 


BOILER FIREMAN’S 
HANDBOOK was $3.00, Now $l. 80 
by Joseph R. Darnell, pr les be firemen and power plant POWER PLANT ENGINEERING 


ctameen oll: sensi details Beet tan: ake . QUESTIONS AND ANSWERS g 
‘ os is oak * : wre AB ma 8th Edition was $2.00, Now 1.20 


I lems It also « offs rs many pful suggestions 
successful OF eration of vartou I ot ipparatus TH e information n ni s arr inged in question and 
t ind n the power piant ry} ' 
inswer form TI OK not an elementary catechism nor 
CONTENTS Fundamentals of ombustion, Why Flue Gas is it confined to tl 3 ‘ t is designed to help you solve 
Temperature Goes Up When the es Down. Sampling ‘ ' , ' 
Fi ° P ’ ' those knotty p D T ris rom d 
und Analyzing Flue Gas Interpreting Flue Gas Analyses 
Measuring Flue Gas and irn Temper atures. Coal Storage 
and Preparation fo toiler Efficiency Calculated from lems which l m t n your work and supplies 
Flue Gas Analy nd Temperature Tyt of Air Pre-heaters such complete, cor , swers that you will find it a mighry 
und the Effect « reheated Air on CO irnace Temperature bait all , helf 
“ : iseful it i ngineer g book t 
und Flue Gas Temperature. Natu nd Mechanical Draft ni 
Draft Gages and the Measurement Draft ring CHAPTER TITLES er Plant rmulas, Fuels, Water 
Mer j . i coker : } | < , 
Methods f a rd L Treatment, Pump tean gine ndenser Refrigeraticn 
Firing-Steam Atomizatior 1 Firing Method 6 ns 
‘ ri< i ‘ner r ‘ ri« tors « 
Atomizat ’ u Z 
1 Problems Inv ved . " ting fror ‘ se] ’ ngir pr Nir Transformers, Electr il Distributing 


iy to day and demand 


ers several hundred prob 


ilers and Furnaces 
Steam Turbines, Dies 


ar 


193 pages, 6x9, 139 illustrations t t 288 pages, 4',x7'>, fully illustrated, cloth binding 


SAVE 40% —ORDER TODAY 


Book Department, POWER GENERATION OFFER EXPIRES 
53 West Jackson Blvd., Chicago 4, Illinois MARCH 31, 1950 


USE THE COUPON—— > 


, 
Remittance with 


1 
et re 


ment pre 
and postage on O.D 


1 
bi ny 


prices. All 


no 


Your TY mey 


are not satisfied 


ACT NOW—PLACE 
YOUR BOOK ORDER NOW! 








A Dowtherm Vaporizer tells how this 
nit is designed t evaporate Dowtherm 
in such @ way as to provide dependable 
operation at maximum temperatures, dis 
‘ a ite construction advantages in de- 
tall t 


is illustrated with photos of the 
vaporizer and includes a dimensional! 
drawing Vaporizer chart and specifica- 
tions. Also included is table showing gen 
eral propers es {f Dowtherm A.” The 


Wickes Boller Co 


203 Water Tube Boilers—-This 12-pp bul- 


° 
letin illustrates and describes spe- 
clal and standard power plant boilers and 
* packaged steam generators. Includes data 
and dimensions. Springfield Boller Co 


VALVES, TRAPS, PIPING 


204 7 Distribution System Data - 
“Engineering Distribution Data for 
Underground Steam Distribution,” is the 
title of Section 480-2, 34 pp, of practical 
usefulness to those who deal with prob- 
ems involved tn insulated pipt distribu- 


tion systems. It covers layout of the reute 
and methods of estimating steam loads, 
includes steam fiow charts and tables 
and gives properties of steel pipe, copper 


e 
water tube piping and saturated steam 
Also gives specifications of steam and hot 
Cd water distribution piping with prefabri- 
cated pipe conduit t's illustrated with 
photos of field installations and industrial 


applications of insulated pl units, also 
sketches showing method of making field 
closures. The Ric-Wll Co 


205 Piping Materials Catalog—Corrosion 
a a ae resistant valves and piping materials 
are covered in illustrated circular No. 320 
2 pp. Contains information on manufac- 
turer's complete line of valves, fittings. 


fabricated piping and pipe colls to meet a 
wide range of corrosive conditions. Listing 
includes both photos and cutaway draw- 
ings of models, complete specifications 
sizes and prices. Includes a description 
f — metals used and a corrosion ques- 
tionnair lso Included are several pages 
of condensed recommendations on the se- 
lection of piping materials according to 
service requirements as well as a pictorial 
chart showing basic types of valves with 
names of their component parts. Crane Co 


206 Steam Speciaities—-Here is a collec- 
tion of bulletins covering manufac- 
turer's line of thermostatic steam traps, 
inverted bucket steam traps, float-thermo- 
static steam traps, radiator traps and 
valves, alternating receivers and lift traps 
self-operated temperature regulators, air 
venting equipment, water blenders, strain 

All equipment is Illustrated by photos 

operation and applications discussed 

ite capacities, dimensions and prices 
listed. Sarco Co., Inc 


207 Pipe Hanger Catalog Ninety-page 

Catalog 10-D its a valuable buyer's 
guide for adjustable pipe hangers and sup- 
ports. Covers hangers for attachments to 
pipe and to structure, hanger assemblies 
spring hangers, hanger rods, pipe supports 
and related equipment Each ; 
ecribed and illustrated by photo 
mensional diagram and listed with dimen- 
sions and prices Catalog also includes 
standard specifications, photos of installa 

after tions and terms of sale. Indexed for quick 

reference; punched for filing in binder 

langer Grinnell Co., In 


Ons an- 20 Valves Bulletin—-A new catalog sec- 


tion 12-H describes all types of the 
company's cast steel pressure-seal bonnet 
valves. Information on choosing the best 
size valve for your service is given in one 
steam page of the booklet under the title, “Cor- 
relation of Valve Size and Pressure Drop 
Design and construction advantages of 
the valves are given and tables of pressure 
and temp ture ratings. Details of de- 
sign including operating mechanism, body 
design, disk piston, and other features 
are explained Dimensional details are 
given in tabular form accompanied by di- 
zi mensioned line drawings. A standard ma- 
» Caenede Caenedien Gerera! “ terials spec ification table is presented 
Edward Vaives, In« 


blowoft 


1 smooth 


Rubber Expansion Joints This 8 
209 page bulletin AD 137 teils about the 
application, construction, styles, service 
and advantages of the company’s line of 
rubber expansion joints. Other informa- 
tion given, includes “How To Order” and 
a table of dimensions which is accom- 
panied by dimensioned line drawings. The 

\ tin is well Illustrated. The ariock 
king Company 


Control FEquipment—General Cata- 
210 og 001, 30 pp, is devoted to measur 
ing and contr equipment for water and 
sewage works, power and processing in 
fustries. Catalog strates and describes 








A © = «= 
If you've put off installing the Payroll Sav- 
ings Plan in your company because you feel 
Ne it would be ‘‘a lot of work,"’ then this adver- 


tisement is certainly for you! Because it's 


W * Mf } 
really very simple to give your employees 
the advantages of investing in U. S. Savings 
Bonds the easy, automatic ‘Payroll’’ way. 


... and 20,000 companies’ experience proves it pays! 











HERE’S ALL YOU NEED TO DO 


Appoint one of your top executives as Savings Bond Officer. 
Tell him to get in touch with your State Director, Savings 
Bonds Division, U. S. Treasury Department, Here’s what 


happens... 


The State Director will provide application cards for your em- 
I Pi ' 
ployees to sign—plus as much promotional material and per- 


sonal help as necessary to get the Plan rolling in your company. 


me , ° . 

es $150.99 Those employees who want Savings Bonds indicate on the appli- 

7 76, Of cations: how much to save from their pay: what denomination of 
$375 


EE $18.15 


va $37.50 ey” Bonds they want; and the inscription information to appear on 


oii the Bonds. 


Your payroll department arranges to withhold the specified 
amounts, arranges to get the Bonds, and delivers them to the 


employees with their pay. 


The Bonds may be obtained from almost any local bank or from 
the Federal Reserve Bank or may be issued by the company itself 
upon proper certification by the Federal Reserve Bank or Branch 


in the company’s District. 
THAT'S ALL THERE IS TO IT! 


In case you're skeptical as to ho Plan, half his emplovees signed up. the resultant increased stability and 
many of your employees would ( \ prominent aircraft manufacturer, efliciency of its workers. The whole 
to have Payroll Savings, canvass your whose company had used the Plan nation gains because Bond sales help 
plant--and be prepared for a sur for some time. was not aware of its stabilize our economy by spreading 
prise (Remember that pay-check potentialities until his personal spon- the national debt and by creating a 
withholdings for Bonds are not a “de sorship increased participation by huge backlog of purchasing power to 
duction’-—the employee takes home 3K) among his company’s em- boost business in the years ahead. 
his Bonds with his pay.) One leading ployees. 
manufacturer, who had professed lit THE BENEFITS ARE BIG— Is it good poli« y to deprive your 
tle faith in the Plan, found his eyes FOR EVERYONE company of Payroll Savings—even 
opened when he asked the people in The individual employees gain secur- one more pay day? Better at least 
his plant whether they would like t itvy-they know that the Bonds they have a talk with your U. S. Savings 


obtain Bonds in this way Withir hold will return $4 for everv S83 at Bonds State Dire« tor, get the answers 


only six months after he installed the maturity. The company gains from to your questions, and know for sure. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER GENERATION 


t prepared under the auspices of the Treasury Department and The Advertising Council, 








NOT i CENT for Repair 


Parts for 444 Nicholson 


Steam Traps Installed in 2 Years 


added 
evidence of 


Here ‘ 


the remertably 
ow maintenance 
of Nichol 


ton enpaension 


costs 


traps. In 
Bradshaw 


steam 
the 2 
have been distr 
n the Pittsburgh 
stalled 444 


ceived not one 


yeors 
buting them 


area they heve in 


traps. But they heve re 
wder for repels porte 
of traps in ntinuous 


east 8 


And examinations 
drainage service for at 
pressures to 250 Ibs 


months, at steam 


showed no sign of valve cutting 
Easily Installed, Low Cost 
Because vaive is easily adjusted to 


pess condensate at any temperature 
below 212 F 


widely used f 


these traps are also 
equiat nq temperature 


of equipment 


W. H. NICHOLSON & CO., 





Me 


7 Pressure 0 to 250 Ibs 
BC or seot 


160 Oregon St., 


~\ 


without change of valve 
Length: 18° to 40 thermo- 
stoic, continvous 


2 types 
flow 


FOR ALL EQUIPMENT 
Using Steam or Hot Water 


Dry Kilns 


Vulcanizers 


Radiators 
Separators 
Machinery 


Paper Switch Heaters 


Pipe Coils laundries 
Kettles Plastic Molding 


Railway Coaches Presses 


CATALOG 448 
or see Sweet's 





Wilkes-Barre, Pa. 


¥ 





“Panacoil EVAPORATORS 


for STATION HEAT BALANCE or FRESH WATER SUPPLY 


HERE’S A JOB WE’ VE BUILT FOR SAN JUAN, p. R 


feed 
tion, a PARACOIL EVAPORATOR is a 
ling any kind of 


Wherever pure water is 
work or 
proven, time tested 
salt or otherwise 
They ore rug 

Specific requiren 
building units ¢ fthis type 


you of the correct solution 


DAVIS 


needed for boiler 


general plant oper 


and other power plant cpparcatus 


akeup, process 
nitial raw water 


dependable—and easily maintained 


ents dictete the design. Our years of experience in 


ossures 


o your problem. We invite your inquiry 


ENGINEERING CORPORATION 


1062 East Grand Street, Hizebeth 4, New Jersey 
30 Rockefeller Ploze 


New York 20, New York 


venturi tubes and meters, con- 
trollers, ¢ manometers, pitot equip- 
ment Includes capacity tables, dimen- 
sional data, specifications, layout drawings 
Simplex Vaive and Meter Co 


211 Flanges for Severe Service — This 
4-pp bulletin describes and illus- 
trates a Mange specially developed for serv- 
ices involving severe abrasion and corro- 
sives, and for use in suction and discha: 
service. Photos and sketches illustrate the 
flange and its parts. Bulletin also covers 
a@ fiexible rubber pipe for use with abrasive 
or corrosive material, as well as an acid- 
and corrosion-resistant duct, listing soiu- 
sone. this duct will handie. Goodall Rub- 
ber Co 


in detail 


HEATERS, HEATING 


212 Fan Heater Bulletin—Here's « 2-pp 
illustrated bulletin (No. 108) on a 
new high pressure steam fan heater de- 
signed for complete utilization of LL 
sensible and latent heat of high pressu 
steam. One page is devoted to deecription 
and photos of the heater. Other page con- 
tains a sketch in color showing how the 
heater works. Niagara Blower Co 


21 3 Packaged Heat— Uuit heaters fea- 

turing low first cost, easy instal- 
lation and continued low cost per Btu are 
presented in this 12-pp booklet. Text ex- 
plains how these packaged heaters are de- 
signed to operate instantly on oil or gas 
fit heat output to requirements of day, and 
provide heat where it's wanted. I[lustra- 
tions include photos of heaters and severa) 
installations and many sketches showing 
advantages and construction detalls. Prat- 
Daniel Corp 


214 Tubular Heat Exchangers—Bulletin 
916. 32 pp. is highly informative 
The bulletin describes the present designs 
of the company’s tubular heaters, coolers. 
condensers and heat exchangers and their 
distinctive features. The various t 

shells, tube bundles, station 

floating heads are fully 

gether with statements of the 

services for which each 

additional helpful feature of the bulletin 
are tables of the characteristics of tubing 
the thermal! resistance of tubes and pipes 
of many different metals and alloys, and 
the specific gravity and pounds per gallon 
corresponding to degrees Baume and API 
Also presented are charts of specific heate 
of midcontinent crude oils and for solv- 
ing MTD formula with correction factors 
for other than countercurrent conditions 
The Griscom-Russell Co 


Chemical Soot Removal Ten-pp 
215 Bulletin 43, om the chemical re- 
moval of soot from boller furnaces, explains 
the research work that led to the develop- 
ment of manufacturer's new chemical soot 
remover and slag alleviator for coal fired 
boiler furnaces. It tells how this combus- 
tion catalyst prevents soot formation on 
furnace internals and helps to end the 
smoke problem. National Aluminate Corp 


Water Heaters—l\lustrated 6-pp Bul- 
216 letin 70, Section I, on Instantaneous 
type water heaters contains detailed capac- 
ity and dimension tables for two-pass 
four-pass and six-pass designs, with tube 
bundles removable for inspection. A typical 
piping hook-up for installation f these 
heaters is shown. Also included are instruc- 
tions for heater selection, engineering data 
to determine boiler capacities required for 
heating water. and a chart to determine 
pipe sizes for any == flow at most 
pressures Davis Engineering Corp 


217 Tubular Heater—A simplified verti- 
cal tubular heater suitable for every 
process duty and designed to hold initial 
and maintenance costs to a minimum, is 
the subject of 4-pp Bulletin 0-49-7. In- 
cludes a complete description of this sim- 
plified design which features the use of 
bare tubes and the absence of any metal 
parts exposed ¢t furnace gasés. also a dis 

ussion of the des gn's advantages. Cut 
away drawings illustrate text Foster 
Wheeler Corp 


rh) borer Drainage Control 
Manufacturer's system of high- 
pressure and temperature conden 
sate Gusasee n is fully explained in 
n No. 32% Contains use 
steam flow conditions and 
characteristics. Gives ma 


neat exchange 
specifications and 


terial and perating 
apacity ratings for both standard and 
high differentia inits in six sizes from 3 
25 hp based on axin f 200 px 
above proces pr Diffe entia pres 
sures to 200 ps 7 sted and capa 





ities for each unit tabulated for unit 
inlet preasures. Illustrations include photo- 
graphs and dimensionai drawings in color 
showing design and construction of both 
types of units. Cochrane Corp 


TREATMENTS, PREVENTIVES 


21 Water Conditioning Bulletin—This 
is an eight-page discussion of water 
and chemicals developed for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes several chemicals in 
detail, giving oa. composition and 
application discusses special pur 
pose chem! sais. “Wright Chemical Corp 
22 Corrosion Analysis—Excellent work- 
ing data on galvanic corrosion is 
contained in this 8-pp techn! ical study of 
corrosion by concentration cells, reprinted 
from Inco Corrosion Report Vol. 3, No. 1 
Discusses concentration cells, the metal 
ton cell type. oxygen cell type, reversible 
concentration cells, their practical aspects 
and some rules for minimizing or prevent- 
ing concentration cell corrosion Tlius- 
trated with sketches showing conditions 
which accelerate corrosion The Inter- 
national Nickel Co., Inc. 


22 Corrosion Resistance of Nickel Alloys 
—Technical Bulletin T-3 contains 
p of illustrated information on the 
resistance of high nickel alloys to corro- 
sion by sulfuric acid. Although technica) 
in nature, it is written so as to be readily 
understood by non-technical staffs. Per- 
formance of 30 nickel-bearing materials in 
a wide range of service its discussed, and 
there are 86 tables and 33 graphs and 
photos in addition to text. Problems in- 
volving a wide range of operations from 
the pickling of steel to petroleum refining 
and textile processin are covered The 
Internationa! Nickel Co., Inc 


222 Cleaning Industrial Equipment—This 
is a general information bulletin on 
manufacturer's service for cleaning steam 
generating, heat exchange and other indus- 
trial equipment. Also included is informa- 
tion on pipe line cleaning and water well 
acidizing Illustrations of these services 
are included, and bulletin treats in detall 
the methods used to remove incrustations 
from internal surfaces economically with 
minimum of downtime. Dowell Inc 


223 Anti-Foam Treatment — This 4-pp 
bulletin covers a new formula in 
powder form to be applied along with anti- 
scale treatment for improving steam qual 
ity, controlling scale in boiler feed system 
and sludge conditioning. It discusses the 
problem of steam contamination and ex 
lains the action of this polyamide anti- 
oam treatment. Tells how it should be 
applied and gives dosage requirements. A 
discussion of its advantages is accompanied 
by photos showing the effect of polyamide 
action on a boiling dilute Naccono!l solu 
tion. Dearborn Chemical Co 


22 Boiler Corrosion—A 12 page arti- 
cle discussing the cause and pre- 
vention of corrosion in boiler systems is 
presented in Betz Technical Paper No. 111 
titled “Corrosion: Its effect in Boller Sys 
tems.” The corrosive effects of oxygen 
carbon dioxide, ammonia, hydrogen sul 
fide, acidity and physica! factors are evalu- 
ated. Numerous illustrations, graphs and 
tables aid in understanding the article 
W.H. & L. D. Betz 


Turbine Blade Deposit Study—Iiden- 
225 tification and prevention of steam 
turbine blade deposits and boiler water 
conditioning to prevent such deposits are 
discussed in the new 16-pp llustrated Bul- 
letin 2857030. Describes x-ray diffraction 
methods employed by the company for 
identification purposes and the results ob- 
tained. Tables list the partial chemical! 
analyses of deposits containing sodium 
disilicate, occurence data on compounds 
found, composition of turbine deposits 
from turbines operating at various throttle 
pressures and temperatures and compari- 
son of compounds found in turbine blade 
deposits with boiler operating pressures 
Allis-Chalmers Mfg. Co 


22 Boiler Water Manual—Factua! infor- 

mation on standard methods of ap- 
plying chemicals in the treatment of water 
for boilers is presented in this 16-page 
technica] bulletin, called Standard Method 
122. Discusses pretreatment of raw water 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boller 
drum and to feedwater systems. Also dis- 
cusses condensate returns, flushing periods 
condenser cooling water treatment and 
chemical tanks Illustrations include 
photographs of two feeders and diagrams 
of the various methods described. Punched 
for filing in ring binder Proportioneers 
Inc 


227 Water Softener Equipment — How 
the problems caused by hard water 
can be offset by the use of water soften- 
ers is explained in Bulletin 2386, 12 pp. 
describing ion exchange equipment It 
covers in detail downflow, upfiow and 
gravity zeolite water softeners. Contains 
a 2-pp cutaway illustration of a fully au- 
tomatic softener to show how an ion ex- 
changer is bullt and how it works. Bul- 
letin also contains flow diagrams showing 
arrangements for installation of water 
softeners and includes detailed, illustrated 
discussion of multiport valves used in 
them. The Permutit Co 


228 Corrosion Treatment “Corrosion 
Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
a recently developed amine treatment for 
inhibiting of boller and condensate sys- 
tems. This treatment is described as af- 
fording surface protection of the metal 





High grade gas, by-product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


CTONEES 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 


Railroad. ae 
REMI 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad 


The Premium Kentucky High 
Splint unmatched for domestic 
use. Produced in Harlan Coun 
ty, Kentucky, on the L. & N. 


Railroad. 
COKE 


Roda and Stonega from Wise 
County, Va. 


BOSTON 
NEW YORK 


BLUEFIELD, W. VA. 
CINCINNATI 





Our personnel with the experience gained through long and varied 


marketing activity assures eHective servicing Of any facil requirement 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
BRANCHES: 


itself as well as raising the pH value of the 
condensate. Booklet gives specific case his- 
tories and typical economies obtained by 
power plants using this treatment. In- 
cludes graphs showing relationship between 
ft » PH and alkalinity in water, and 
the solubility of oxygen in water when ex- 

to air at various pressures The Bird- 
Archer Co 


229 Chemical Feed Systems — Single. 
complete * eee units for feed- 
ing ——— into boiler water lines 
are the subject of 4-p Bulletin 4811. It 
discusses in detall codfum sulfite feeding 
internal treatment, chemical feeding, man- 
ual control, intermittent feeding of tnter- 
nal treating chemicals; automatic feed 
systems; automatic pH control, and auto- 
matic control by conductivity. [llustrations 
include photos and diagrams of controlled 
volume pumps and a _— packaged In- 
stallation. Milton Roy Co 





“RIO 
High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsy!- 
vania, on the Penna. Railroad. 


Genuine Pocahontas from Mc- 
Dowell County, W. Va., on the 
Norfolk & Western Railroad. 


High fusion coking coal for 
by-product, industrial stoker 
onl pulverizer use from Wyom- 
ing Co., W. Va.,on the Vgn. Ry. 


me iad 
Kentucky 


Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


ANTHRACITE 


Hazle Brook and Raven Run 
Premium Coal, 


BUFFALO 
NORFOLK 


CHARLOTTE, N. C. 


PITTSBURGH 
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ELECTRICAL 
230 Large D-C Moteors-—Latest construc The 
, oe ee ee ae MAINTENANCE DEPARTMENT 
| speed control are of 


OBS6002A. In 
e description of CONDENSER SERVICE 
ling com bin 
So & ENGINEERING CO., INC. 
onnectors and 100 RIVER ST, HOBOKEN, N. J 
ype spherical! 


welded -stee! 
trols for the Offers to do 


~ otnte paper QUICK—PROMPT 


ipment are also cov RETUBING SERVICE 
Synchronous Generators—This Bu on BOILERS — CONDENSERS 
B6139A. describes construc HEAT EXCHANGERS 


at res and electrical characteristics 
rams rt: ony ANYTHING WITH TUBES 
tandard ds fro 10 
fat oie oa me alee 24 HOURS A DAY — 7 DAYS A WEEK 


mechanical con 
aa oak de 365 DAYS A YEAR 


ae machine lal t stics ratings 
. achine characteristics. ratings. SATURDAYS - SUNDAYS 
r 1 oF tion high elevation. TI HOLIDAYS 
strat ple installations 
ntr ‘ es oe listed, as WE CARRY TUBES IN STOCK 
are f t er he products and 
Me ritor ‘ ’ Allis-Chalmers CALL — TELEPHONE: Day and Night 
4 act ring oe 
NEW YORK: REctor 2-9363 
Synchronous Motors High speed 3-44 
0 Vv a | 232 synchronous motors are described in HOBOKEN: HObeken 28 
e m this recently-issued 4-pp bulletin PB 5600-1 St. Paul, Minn 
The bulletin is packed with descriptive Doy—Nestor 9675 - Night—Emerson 3219 
natter r photographs explaining fea Chicage, tll 
. t motors rotor and stator. Me . 
Costin You ? daincationsa also are tllustrated Dey—Stete 2-1415 - Night—SHeldreke 3-4735 
_ ee ¢ Boston Mass 
Doy—ltAfayette 3-109] - Night—MYstic 6-4552 
PUMPS, COMPRESSORS, ENGINES in fine 
Rotary Pumps—Catalog LG ’ Day—Tulse 5-7717 - Night—Tulsa 4-4060 
You R slag removal costs 233 tawa i r ne Phila, Pa.: Doy—Wilmington (Del.) 7151 
° ~ a, ag riots f ~ Night—Chester (Pa.) 12-4576 
boiler down time, labor, repair M " lesigned t Baltimore, Md: SAratege 5285 
of damage {1 refractory grates : - a ll - sids Atlanta, Ga. Dearborn 4477 
I Washington, D. C.: Republic 4875 
los Angeles, Cal. TRinity 7861 


and tubes, dep nd on your par 





ticular plant operaung condi 





mons but consider, in view of 





thes« costs, the possibl savings ‘ 


you can make through the 234 a Consult Us For: 

use of Nalco SR Chemicals IT pany’s 1 “ E} ; - RA CHIMNEYS “ee 

Nalco SR Series Combustion — giving “precise. deper ~ "engine speed FURNACE WORK... 
Catalysts make most slags r a i = ee list A... nied . BOILER SETTINGS 


spongy und triable, so that de 





Posts ¢ ither fall off as they torm ned 
the gov 
re, meth 


removed than untreated slag a ' ing and her dats Troy En 
deposits. In addition, Nalco SR 
Condense | etir 441-¢ 28-pr 
Serres Chemicals improve com 235 ers t "ry phase of man 
eaeture ' re—t 


heir sim 
bustion characterisucs of coal 


ar can be much mare t isily 


c Tt erise 

fd R " ait ty, constructior 

| feat es strated wit? photos and 

oan remove soot frawings showin complete assemblies 
ts ple eratior 5 


and tucl 


Your Nalco Representauve will 

be glad to work with y« in 

checking the slag removal 

savings possi! y ae as vn y sor Selection Chart Here's 

W rite today for promp Lior Pope ap: L, eo av bpd 
t fleas sele< 


be 


NATIONAL ALUMINATE CORPORATION 


6724 W. 66th Place « Chicago 38, Iilinois 
. A ett 
1 Mact 
ssor Lubrication Manual! 
at air rn 


AMERICAN CHIMNEY CORP. 


ourth Ave New York 


PRODUCTS 

' re ; BRANCHES 
Serving Industry through ‘ ustrate th larg BOSTON @ PHILADELPHIA @ CLEVELAND 
Practical Applied Science ; . 4 coumnuennel DETROIT @ PITTSBURGH e@ CHARLOTTE 





tee Oll Ci In the South, Arkansas Fue 
OU Ce 


238 Steam Pumps This is manufac- 


turer's collection of bulletins 
covering all types of centrifugal re- 
¢ procating pumps for a wide nge of 
industrial uses. Contains more than 80 
Pp tn all and includes photos, dimensions 


es ratings and application data 
Tren Steam Pump Co 


INSTRUMENTS AND CONTROLS 


239 Smoke Density Recorder Bulletin 
211, 4 pp. tells how company's bo- 
lometer-type smoke density recorder pro- 
motes efficient furnace operation and how 


it helps in the battle against smoke nul- 


sance It describes and illustrates the 
smoke detector which consists of a bolom- 
eter receiving and measuring radiation 
from @ sealed beam light source. Recorder 
specifications, installation requirements 


and measuring circult detalls are also dis- 
cussed. Bailey Meter Co 


240 Boiler Water Level Control Bui- FOR ALL TYPES OF BOILERS 
letin 487 describes completely the 
installation of boiler water level contro! 


TQ ae aS ALSO CONDENSER, HEAT EXCHANGER AND 


Station lsconsin Power Light Com 


pany. Photographs of the installation are 

presented as is a schematic layout of the 

entire station along with tabulated sig AIR HEATER TUBES IN CARBON 
nificant data. A large. full-page cross se< 

tion of the B & W Type FH integral fur AND ALLOY STEELS 

mace boller is presented and other draw 

ngs and photographs show the accom 

panying equipment. Northern Equipment: 

Company Write or wire us today out 

241 Water Gages Eight-page Bulletir your particular tubing needs. 

E-1 covers line of water gages for 
stationary and comotive boilers, marine 
and refinery service and tanks for all pres 
sures and temperatures. Listings includ 


photos of all gages, sizes and constructior 

details. Bulletin 8-2, four pases covers 

gage glasses, glass guards, sight flow ind) A 

cators and related equipment. Ernst Wate 

Column & Gage Co ipe u u ar ro ucts 
nN 


24 Instrument Handbook—"Modern pH ORATED 
and Chlorine Control” ts a 100-pp 
catalog containing @ great deal of valuable | 2610 W. DAUPHIN STREET 
nformatiopn in addition to covering manu 
facturer’s line of scientific instruments | PHILADELPHIA 32, PA 
and accessories It explains the meaning 
of pH control, the electrometric and col 
oritmetric methods of determining pH, and 

values of common acids, bases anc 
oods, as well as maximum capacities of 


buffer systems. It also discusses in detail 
the applications of pH and chlorine con- 
trol in air conditioning, water treatment 
boller and other industria 


water many 


applications recommending instruments 
and solutions. Instruments are illustrated 
by photograph, their functions described 
and prices given. W. A. Taylor & C< E 


24 Temperature Measuring Instruments 
For all those responsible for the for power plant men 

safe operation of electric power equl : 

ment, this company has just issued “ Become a trained combustion 

revised 34 page catalog ND4-33-461 describ- ; 

ing the company's instruments for meas Engineer the easy HAYS way. 

iring the temperature of generators Firemen, engi- 

motors, condensers, transformers, etc. The neers, fuel and 

bulletin covers a wide variety of instru 5 

ments, portable and automatic indicators equipment men, 

for checking in any order on tempera er can earn 

tures. Reference also is made of new and bigger pay by 

specialized instruments for measuring in } { becoming a 

rapid succession a number of bearing 

temperatures. Leeds & Northrup Co Hays trained 
combustion en- 


Recording Instrument Data Book , _ 
244 An oxygen-analyzer based n . , > gsnece Many 
para-magnet property ‘xygen, is ; employers rec. 
scribed and illustrated in Bulletin 49-829 ; ognize a HAYS- 
16 pp , Tells advantages and app icati ns . TRAINED 
of the instru nt s¢ discusses manufac 7? f m J > a 7” oe g 
turer's analyzer f carbon dioxide and ip eng *, 7 
ther gases and an electronic recorder better man. Juse 
temperature and pr ire) for » with ; . a little of your 
anaiyzers Describes severa I or : - spare time re- 
gas sampling systems The Hays Corp pur j J quired for the 
245 Metering Chlorine — Bulletin 640-F2 avi r easy - reading 
describes an instrument designed to ere ghidina Hays Home Study Course. Hundreds of 
accurately meter chlorine gas and deliver : others have made better jobs for them- 
a chlorine water solution to the point of ' 9 das selves through Hays training. So can YOU 
application. Discusses the safety and other ‘ ! te today for free book 
features of the instr en explains Approved for G Write lay for free o 
ts operation and maint . 1c Illustra e ) 30th yeor, HAYS SCHOOL OF COMBUSTION 
tions include photos, a phantom drawing ‘ " 
showing principle working parts, and a f ’ pt. 23 430 N. Michigan Ave., Chicago 11, tl! 
layout diagram. Bullders-Providence. Inc Seman as == = = 
246 Purity Indicator—An instrument f ) 23 HAYS SCHOOL OF COMBUSTION 
measuring and indicating electrical 430 N. Michigan Ave., Chicago 11, tl. 
conductance < steam and water is de . 
scribed and illustrated tn 6-pp Bulletin 11 | ISION 
23-48 RCU. It discusses problems encoun- mo PUMP DIVISIO 
tered with steam and condensate purity of the 
and cites examples of how controller and fm, t C0 Address 
siarm assembly are utilized in detecting TURBIN y : 
and signalling impurities caused by carry- M City 
over and condenser leakage Includes 


ga: ee s, also price TRENTON 2 NEW JERSEY Company Meme 
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ae" EZ. fy | 


—Onem es @ ern 
Get the help you need by installing a Beaumont Birch “Vaec-Veyor™ 
pneumatic ash handling system. Labor is saved; cleanliness effected. 
System time-tested. Low first cost. Low operating cost. Installation as 
flexible as running a pipe line. Minimum critical materials required. 


Iwo sizes, two types—for delivering ashes cither dry or damp. 


For details—uwrite! 


BEAUMONT BIRCH COMPANY 


1503 RACE STREET PHILADELPHIA 2, PA. 
DESIGNERS + MANUFA ERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 





a practical new book 


about Electron Tubes 


what they are 
how they work 
how they can be used 


what they can mean to you 


INDUSTRIAL 
ELECTRONICS 


jrew W 


Send Your Orders to 


BOOK DEPT. POWER GENERATION 
53 West Jackson Blvd Chicago 4, Illinois 








COAL HANDLING 


247 Screw Conveyor—Two- Form A-84 
describes a high-epeed direct-feed, 
bin-to-stoker screw conveyor that comes 
ready to set up. Illustrations show this 
conveyor in use and detail of its principal 
pare Stresses economy of this eonveyor 

handling coal and includes specifica- 
tions. Baughman Mfg. Co., Inc 


248 Coal Scale Data Book—The answers 
to & power en ~g+y questions op 
coal scales are provi im this excellent 
48-pp book. Bulletin T43, covering scales 
for recording weight of coal consumed by 
individual bollers and weight of coal re- 
ceipts from ship, car, truck or storage. It 
i@ generously illustrated with photographs 
of models and accessories and actual plant 
installations and contains al! necessary en- 
gineering drawings, dimensiona! data and 
detailed specifications. Construction fea- 
tures and operation of weighing and feed- 
ing systems are described Richardson 
Scale Co 


249 Spreader Stoker Selection — Four- 
teen-pp Form F-520-Al0M is in- 
tended to help those choosing a spreader 
stoker to get the most for their invest- 
ment, and it points out many factors to 
be considered in the selection. It pictures 
and describes in detail the principle oper- 
ating parts of manufacturer's stokers, em- 
phasizing their advantages. Includes en- 
gineering drawings and photos of typical 
Installations. American Engineering Co 


250 523 Crushing, Sizing Bulletin 
3007 describes the company's Brad- 
ford breaker a coal crusher, sizer and 
scavenger. The bulletin presents drawings 
of the breaker, tells how it works and then 
presents the complete story of its operation 
at the coal mine and coal cleaning plant 
at the By-Product Coke Plant and at the 
Power Station. The back section of the 
catalog resents engineering information 
on capacities, dimensions and dimensioned 
line drawings. Pennsylvania Crusher Co. 
251 Coal Crusher—In this 8-pp bulletin 
@ rolling ring crusher is presented 
as a solution to the problem of uniform 
stoker coal. Describes the special features 
of this crusher, emphasizing its shredder 
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HELP WANTED 


WANTED 
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ished onsulting firm New 





of steam 
iipment Plant 
ng considerable 
education and 
betterment experi- 
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1 
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rec 
Box 1642 
Power Generation 
53 W. Jackson Bivd Chicago 4, Ill 


EQUIPMENT FOR SALE 
TRANSFORMERS 


E n 
WD Transf 








Tempe atur 
eact approximately 4,175 ys 
GLENN I MARTIN COMPANY 
more 3, Maryland. Att.: Mr. Jan Porel 


EQUIPMENT WANTED 
_— TO BUY 


Oil Separating ntrifuge, DeLava! 








EAST FOUNDRY 


Box 395 chester w York 
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—Adjustabie— 
SPROCKET RIM 
with Chain Guide 


INSTANT 
POSITIVE 
CONTROL 


for ALL Overhead Valves 


Pull the chain! That's all that’s needed to open or close valves 








for complete control from the floor! Operating action of the 
BABBITT Adjustable Sprocket Rim with Chain Guide is as positive 
and immediate as that of direct manual control—and a lot safer 
because the risky business of climbing treacherous stepladders 


or on benches, machines or boilers is completely eliminated 


The BABBITT Rim fits all valves, with either rising or non-rising 
stems. It is installed quickly by clamping onto the hand wheel of 
the valve. Write today for Catalog Bulletin PG surprisingly low 


prices, and name of nearest distributor 


BABBITT STEAM SPECIALTY COMPANY 


2 Babbitt Square, New Bedford, Massachusetts, U.S A 





New VERSENE™ test kit 
determines total water hardness 
in less than TWO MINUTES 








iais of 

ind mixing 

rade lepe nding 
é s available 
esting Kit t 


CO D's 


r ica 
> Postpaid 


BERSWORTH CHEMICAL COMPANY 
FRAMINGHAM, MASSACHUSETTS 





ARE YOUR 
HEATERS 
a Guak? 


No matter how care- 
fully you select and lo- 
cate the unit heaters to 
fic the job to be done, 
complete satisfaction can- 
not be assured unless you 
also take care of the vital 
factors: 

Two Sarco DSH 


control each of the five large 


125 ® lato : . 
a pene 1. Use the right steam 
double coil heaters overhead. At trap and air vent to keep 


times only the one section of each 


the heater surfaces in con- 
heater is on. Sarco ASO Ductstots 


shut off the coils in case of over tact with hot, dry steam, 


heating. Result — Good working and remove condensate 


conditi ith lowest fuel t . . 
one wu tome ee "and air rapidly and com- 
pletely. 
2. Provide simple but effective Sarco Controls 
to start and stop the fans as required, or to modulate 


the steam supply to the heaters, 


Below --two simple examples of unit heater 
efficiency. You can get 10 to 30% more out of your 
heaters by spending 1 or 2% of their cost for suit- 
able Sarco Steam Traps and Controls. Ask for 
special information on unit heater hook ups. 


OR BETTER YET — ASK THE SARCO MAN NEAR YOU 


At Broadvve Motors, Cleveland, Down blast unit heater dispels 
Ohio—large doors let in cold at mist in dye room. Sarco Float 
irregular intervals. Here Sarco Thermostatic Traps and Sarco 








Electric Thermostat ond Float Trap 
keep the rooms comfortable with- 
out unnecessary heof. 


Strainer ideal for continuous jobs 
like this. 
256 





SARCO COMPANY, INC. 


SARCO 


SAVES STEAM 


IMPROVES PRODUCT 


Represented in Principal Cities 


Empire State Building, New York 1,N.Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 


QUALITY AND OUTPUT 
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IMPORTANT 


ANOT: HE FEATURE OF 


BUILDERS SHUNTFLO METER 


% 


wile 


Lot 
be 
F 


—~ 


Hold this megazine up to ony 1° or 1'9" pipeline with its top 


along the centerline of the pipe Thot's all the space Builders SMDH 
Shuntflo Meter requires to give you positive quantitative readings on the 


flow through that line 


Whether it's steam, air, or gas, the SMDH Shuntflo Meter will tell you 
where and how much of these commodities is being consumed. It gives 
you readings in pounds or cubic feet accurate within + 2° of actual 
flow through the line. Compactness, simplicity of operation, and reliable 
accuracy account for the wide acceptance of Shuntflo Meters by district 
heating companies and other users of flow totalizing equipment. For 
engineering information and Bulletins 400-F1 and 400-F2, address 
Builders-Providence, Inc. (Division of Builders Iron Foundry), Providence 
1, Rhode Island 


BUILDERS 
PRODUCTS 


Flow Meters and Controllers 

Mechanical and Difleren 
tial for Liquids, Steam, 
Air, and Dry Materials 


The Venturi Meter 
Chlorinizers Chlorine Gas 


Feeders 


ya 


BUILDERS)“ PROVIDENCE 














CATALOG LIBRARY 


Ceatinved trom poge 128 


MISCELLANEOUS 260 Water Hardness Test—-This technica! 


tallat a : , presents a test procedure 
r rd rm n hardness water, by use 


‘ 
252 Underfeed Stokers | 256 ~: Iprocatt _— _ # cane oma ouired , a Pw 


1 


nanufac 


TURBINES es and elopmer = i th nalyzing individual installation 
253 lurbine Catalog Collection on oe a . 


26 Reference Bibliography for Water 
Sewage and Power Plant Engineer 
ing--This 36 page paper bound bulletin 


258 howe lee een 


Velocity Stage Turbine ak 
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ERNST WATER COLUMNS 
& LIQUID LEVEL GAGES 


For Every Application 


Split Gland Water Gages 
Mica Shields and Gaskets 
Gage Glass Illuminators 
Sight Flow Indicators 
Safety Plastic Guards 
Sight Gloss and Discs 

Flat Gloss Inserts 

Tubular Glasses 

Try Cocks, Etc. 


urate and auto 


ntermittent same 











are used for determination rnst Water Column & Gage Co. 


LIVINGSTON, N. Jj 








OXYGEN om flue and stack gases and 





ace atmospheres 


oor harp ata Be Well Informed About 


DISSOLVED OXYGEN in boiler feedwater 


HYDROGEN in steam 
CARBON MONONIDI NITROGEN A T Oo Mi ¢ & 
ATOMIC s pub 


bi-monthly for 

es appearing 

are essentially practica in 

or th v ngineer 

rements @ average enginee 
" the editor of 


ARGON and many other gases can be deter 
mined by available single and = multi-pomt 
Cambridge analyzers designed to meet specify 
requ 
neer in interpr 
moles. high 
emultaneous analysis and continuous graph - n'y 
aboratory 
rd of the amount of O, CO. CO, H, and n . r can understand 
5 y published 
ssues sparkie with 
atomic power 
to those con 


- agin 
Cambridge Instrument Co., Inc. . rial process contra 
pre a J nterested fn 

the techn nq q aspects of 


3767 Grand Central Terminal, New York 17, N.Y at genie Rn 
RD Sy THD Se ATOMICS - 53 W. Jackson Blvd. - Chicago 4, Ill. 


Cambridge fhve-pomt gas analyzer provides 


f combustion products 














1 e you get both production-line 


~ 


vr economy and the precision 


rating of custom-made valves 


Because they’re made with production line speed 

and economy, Chapman Steel Valves offer you important 

dollar savings. But you get more than just that — you 

get all the advantages of close quality-control from raw 
metal to final shipment to you. 


Take the metals these valves are made from, for 
r.. instance. Chapman’s own metallurgists 
| developed the alloys best suited to each 
a application. And they supervise the 
production of every operation each time 
these metals are produced in our own 
foundries. Just one of the many 
reasons why Chapman Steel Valves 
give you better service. 


Why not write today for more 

information on these valves that 

offer you both top quality and 
economy? 


WE'LL NS Se eee eee 


BE GLAD TO 
SEND YOU 
CATALOG NO. 20 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 





SAVE MONEY |. 
EDUCE SILICA. 0. 


Permutit ‘Sludge Blanket Hot Process! 


A leading paper plant recently installed a Permutit Sludge 
ftener. The results of sev eral 


Blanket Hot Process water Ss‘ 
ly satisfactory Silica in the 


n have been entire 


. 
ere IS oiler feed makeup Was reduced to 1 5 the amount previr 
j j : 
isly obtained w a conv entional type S‘ ftenet 
k at the following figures, and you won't wonder that 
*’c estimated annu 11 savings on tre ating chemicals 


. y 
° { e | the plant's 
Wie <= 
CHARACTERISTICS Comsention™ Sludge Blanket 
ibis 
j \ 3 a raw water, ¢ 2 55 
< » effluent, aS Si02P 11 


a e 
MgO feed, ppm 76 


. 
story Parts Si02 rem sved per part MgO 0.6 
Kverage retention time of Mg(OH)2 19 hours 4.7 
° 92 


Contact time of water with Mg(OH)2 minutes 
Hardness of eff vent, as CaCO3ppm 21 
Average load on s ftener, “o rated capacity 65 
Temperature in S {tenet 220°F 
The Permutit Hot Process offers your plant other benefits as well: 
More efficient use ¢ f magnesia! Longer filter runs! Lower turbidity 
in settling tank € ffluents! Greater adaptability to flow rate fluctua- 
tions! Here indeed is another achievement that spells “Permutit 
Leadership in Water Conditioning!” 
Write for full ‘nformation to the Permutit Company, Dept. PG-3 


330 West 42nd Street, New York 18, N. Y., or to the Permutit Com- 


¢ Canada, Ltd., M yntreal. 


For Over 35 Years 





Permutit Products for Power Plants 
Blanket Hot Lime 

9 silico Apa : ~ " 
Hydrogen and Sodium Demineralization 
Renetel wn Siice Removal * Silene 
P y reed or Cold Precipitati 
Feeding Equi ee if y Chemical’ 
eet 60, Indi s and Record 4 
‘entinueus Bio A ss 
@erators and — —— * De- 


Ce- 


—_— 


Water Conditioning Headquarters 


llachad? 

















